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Five Hundred Horse-power High-speed | 
Compound Engine. 


An interesting feature of the modern ap- 
plication of electricity is the development of 
the high-speed engine, for which electricity 
is mainly responsible. The slow-speed en- 
gine was practically a perfected machine 
when electric dynamos for commercial pur- 
poses were first put into service, while the | 
high-speed engine may be said to have de- 
veloped simultaneously with the electric in- 
dustry. The earlier dynamos were almost 
invariably driven by high-speed engines, 
mainly because compactness was an import- 
ant consideration, and the high speed gave 
an opportunity to work in the direction of 
the close regulation required, with minimum 
weight and moderate cost. 

A little later on more consideration was 
the fuel economy 
and compounding was 
play, with results that 


given to increasing 
high-speed engines, 
finally brought into 
appear to be gratifying. 
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SHING COMPANY. 


instead of eccentrics, one being part of the 
automatic cut-off governor, and the other 
set in a plate arranged for an adjustable cut- 
off. 

The rock shafts are carried in adjustable 
boxes placed in a bracket, one end of which 
is attached to the frame, the other end being 
supported by a pillar set on the foundation. 
This bracket is placed under the gallery 
floor, and forms one of its supports at each 
side of the engine. A movable section of 

| floor permits ready access to the rock shafts 
| for inspection or oiling. 











In fact, the advocates of 











high speed assert that 
compounding is especially 
adapted to this class of 
engines, showing a greater 
gain in economy than in 
slow speed, whether both 
are operated with or with- 
out condensers. By the 
introduction of compound- 
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ing, the field for high- = 


speed engines has been 
materially broadened. 

In Europe, high-speed 
vertical compound engines 
are quite extensively used, 
and it is believed by many 
that even for large power 
they will come into gen- 
eral favor here, particular- 
ly where floor space is 
as it is likely to 
instance of elec- 


valuable, 
be in the 
tric light plants. 

The cuts on this page 
and on page 2 show two 
views of a 500 
power engine of the class 
just referred to. The floor 
space required, including 
wheels, is about 8 feet by 
12 feet, thus giving more 
than five horse-power for 
each square foot of floor 
space occupied. The SS 
height is about twelve feet 
above the tloor. The cyl- 
inders are 20 and 384 
inches diameter; stroke of 








horse- 
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Practical Details of Blacksmithing. 


F, 


By B. SPALDING. 





WELDING — CONDUCTIVITY — ITS EFFECTS 
WELDING — UPON HARDENING — 
WELDING THIN STEEL—AIDS WELDING 
—POSTTION WELDING— 
BAD — SCYTHES — SCYTHE-MAKING 
MACHINERY, 


UPON 
TO 
OF SCARFS—BUTT 
PILING 


Capacity for the conduction of heat may 
vary in different kinds of iron and steel to a 
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OFFICE, NEW YORK, AS SECOND CLASS MATTER. 
Which they successively sustain to each 
other, while their aftinities are modified by 
changes of temperature. It is possible that 
carbon, when at a temperature below 1,200°, 
may retard the passage of heat, but that, 
when it becomes incandescent, it adds fuel to 
the flame and spurs it along. Once raised 
to the point of ignition, any accession of 
oxygen, from whatever souree, would occa- 
sion combustion, and this, taking place in 
immediate contact with particles of iron, 
would lower the point at which coherence 
would be destroyed. This hypothesis ac- 
counts for the narrow range of welding tem- 
perature observable in irons high in carbon. 
There are phenomena in hardening steel 
which may also be accounted for by the dif- 
ference in the conductivity of the pieces 
hardened. Steel, which is a good conductor 
of heat, will harden deeper than that which 
is a poor conductor, because it will convey 
the heat away from the interior to the sur- 
face, and throw it off there into the cooling 
medium with greater 
rapidity, and fix more of 
the carbon in its diffused 
condition, combined with 


the iron (‘‘set the dia- 
monds”), before it has 
time to fly from it. In 


fact, steel which is a good 
conductor hardens deeper 
because it cools quicker. 
The addition of man- 
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ganese does not appear to 
improve its conductivity, 
except by neutralizing less 
desirable elements. Steel, 
which isa good conductor, 
If 
it was a perfect conductor, 
the inside would 
fast as the outside, 

simultaneously with 
then 


is not liable to crack. 


cool 
and 
it. 
be 


as 


There would not 


unequal contraction, or 
anything of the kind, to 
cause cracks. 


In 


steel endwise 


dipping pieces of 
water 
to harden them up for a 
but not 
as far as they are heated 
is found to 
be expedient to keep the 
piece slightly in motion 
up avoid 
cracking by abrupt cessa- 
tion 


into 








certain distance, 


to redness, it 


and down, to 
of the cooling and 
shrinking at the surface 
of the water. The cool- 
effects of the water 
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pistons, 20 inches. 

This engine is built 
by The Ball & Wood 
Company at their Elizabethport, N. J., 
shops, and has in its governor, valve, 
ete., the characteristic features of the Ball 
engines, 

For convenience of access the front legs of 
the frame are arranged to be detached just 
below the gallery floor and removed entirely, 
thus allowing the shaft to be rolled out at 
the front of the engine. 

The rest of the frame is cast in one piece, 
except the guides, which are placed on fin- 
ished seats in the frame. 

Both valves are driven from crank-pins, 
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HIGH-SPEED COMPOUND ENGINE. 


It is given out by the construction depart- 
ment of the World’s Fair that 15,000 men 
will be employed on the buildings by July 
4, and not less than that number a 
month later, 


twice 





—-_. 

Just exactly where the length of the cyl- 
inder of a steam engine should be cut off to 
give the best results in steam consumption, 
Then 
other considerations 
Altogether, the subject 





has never been plainly determined, 
outside this there are 
that call for figures. 

is a complicated one. 


Although there 
are exceptions to the rule that irons which 


very perceptible extent. 
are the worst conductors have the best weld- 
ing properties, yet it is true that there is a 
larger range of welding heat in those kinds 
which are poor conductors because their sur- 
faces may be made sufficiently hot to flux 
and show fluidity while the interior has still 
sufficient cohesion to retain its form. 

The different capacities of irons for con- 
ducting heat may arise from the effect which 
variations in its intensity may have upon 
their and the relations 


constituents, upon 
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nn On Steet i proportion as 
its capacity for conduct- 
ing heat is increased; poor 
this 
Greater care must, therefore, be taken to 


conductors suffer most from cause, 
make the termination of the hardened por- 
tion 
complied with, the tools made from such 
may be better than if made from a 


steel having greater capacity for deep hard- 


less distinct, and if this condition is 
steel 
ening. Reamers and taps are familiar in- 
stances where deep hardening is unneces- 
sary, while hammers, striking dies and other 
articles subject to percussion, it is generally 
allowed, should have a hard backing, to 
prevent indentation, 
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In heating iron for welding, the surfaces 
become fluid before the mass disintegrates. 
In bringing the pieces together which are to 
be welded, the fluids run into each other 
and coalesce. But these fluid surfaces are 
not simply melted iron, They are composed, 
in part, of something else, at the bottom of 


which is the iron itself in an adhesive condi- | 


tion. Whatever this tluxed slag may be— 


silica, or borax, or anything else—it must be | 


the raw fibers of the 
iron beneath to grip and fasten upon each 
other. 


expressed to permit 


Kach piece inserts its tibers among 


the others, as far as the condition of the sub- | 


stance will permit, and the deeper the fluid- 
ity of the surlaces descends, the greater will 
be the depth to which they will intermingle, 
and the more perfect will be the weld. 

In what is sometimes called ‘‘ cold weld- 
ing,” which is a process which is sometimes 
performed, and generally by accident, with- 
out either desire or design, the immediate 
contact required between particles, to insure 
their cohesion, is brought about by pressure 
and movement tending to expel everything 
from between the surfaces. As cold weld- 
ing is the uniting of short bits of fiber 
tenaciously, so thin sheets of steel may be 
hot welded; but the thickness of the weld, 
the region where the fibers interlock, or are 
felted together, will extend but little dis- 
In 
most cases, thin sheets thus united, when 
subjected to a tearing strain, may be torn 
apart. When thus separated, they will gen- 
erally show some bright places, which have 


tance on either side of the jointure. 


an appearance as though the metal itself 
was torn asunder, and other places clean 
and white, Which appear us though the two 
sheets had 
though the particles of one had not inter- 
penetrated and felted with the particles of 
the other. 
discolored, 


If the surfaces are found to be 
it that they had 
been separated by the tilm of oxide thus dis- 


is evidence 


closed, 


There are some grounds to support the 


theory that in doing this kind of work bet- 


ter effects should be produced by quick, | 


sharp blows, covering but little surface, and 
driving the 
stances, out 


air, and all intervening sub- 
from the center of the weld, 
than from heavy blows covering the whole 
surface; but practically there is found to be 
but little difference in the results following 
the adoption of either of the methods, 

The interposition of thin, clean iron plates 
between plates of steel which are to be welded, 
will sometimes assist 
some weld, and sometimes a sprinkling of 
clean steel, or iron filings, mixed with pow- 


in making a trouble- 


dered borax, will cause refractory pieces to 
unite kindly, but whenever it is necessary to 


resort to such expedients, 


should be made to ascertain if steel cannot | 


be obtained that will weld without so much 
trouble. In the modern way of manufactur- 
ing, business needs to go right straight 


along without resort to ingenious subter- 
fuges. 

In preparing pieces to weld by scarting, 
there should be considerable attention paid 
to getting them into such shape that the 
pressure which is used to unite them will 
bear in such a way as to draw the scarfs to- 
gether in the strongest manner, rather than 
that it should have any tendency to force 
them apart, It might seem a very simple 
matter to do this, but there are a good many 


blacksmiths who do not remember the fact | 


that in making a lap weld there is a right 
and wrong side to be exposed to the draw- 
ing blows of the helper, and that, if the 
wrong side is up, the tendency is to pull the 
scarfs apart, 

In butt-welding shafts, the ends which 
are to be united are made somewhat convex, 
so that they will come together first in the 
center. Then after being 
brought out of the fire at a proper heat, are 


these ends, 


placed in a swage against each other, and | 


blows are struck on the other ends to drive 
them together. This swells out the stock 
around the joint, and the extra stock then 
to hammered down to the uniform 

The bars are now held together by the 


has be 
size. 
welded center, and the blows on the surface 
draw the outer portions of the stock, which 


been in immediate contact, al- 


investigation 


fills up any opening around the outside of 
the weld, and if this elongation of the out- 
side. is continued by blows which are not 
heavy enough to be felt to the center, a 
strain is brought upon the weld. This is 
sometimes so great as to cause it to separate 





and leave a disunited portion in the center, 
which 
side is so well united that no imperfection 
Bending the bar at the weld, 
and straightening it again, will not injure it 
if it is soundly welded, and will test the 
soundness of the weld, so that any imperfec- 


cannot be noticed, because the out- 


is observed. 


tions may be remedied before they cause 


| damage. 

In welding piled iron, the joints between 
the pieces which are in line with the blow 
can only be brought together by the increase 
in the length and width of the pieces that 
join, and if the other pieces of the pile 
which cover these happen to be softer, and 


increase in size faster than they do, the 
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mained intact. When the die was fastened 
in its holder it was strong enough to do its 


work, but the method used in making 
it was entirely wrong. The iron should 


been welded flatwise and hammered 
down until it spread nearly large enough 
for the die before the steel was laid on. 
Then every blow struck on it would have 
tended to consolidate it. 

In order to make a good union between 
two flat pieces, they should be thick enough 
so that, by the amount of hammering which 
is required to bring them to the proper 
thickness, the hard particles of each will be 
forced thoroughly into the interstices be- 
tween the hard particles, grains or fibers of 
the other to a considerable depth. The 
steel for scythe edges, which appears so 
very thin in the finished scythe when it 
comes to market ready for the hay 
maker, is upwards of three-eighths of an 
inch thick when it is welded in. The steel 


have 
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cision of accurate mechanism. The ver 
forms of his ponderous machinery were 
like anything else, and to get in amongst 
in the night, when the fire’s light cast it 
strong relief, gave one an unCanny sensatio; 
Waters was adjusting one of these machines 
one night, and asked the man who was ho! 
ing the petticoat lamp to set it down and 
him a wrench. The man looked the te, 
ton machine all over, and couldn’t find 
straight, level place on it big enough to ho}, 
the lamp. There were no flat surface: 
everything was rounded. This appeared | 
be Mr. Waters’ first discovery of this pe 
liarity of his designs, and his surprise struc 
his assistant with great force. In all thes- 
machines, from first to last, the pressur 
was applied in such a manner as always to 
compress the stock toward the welds, and 
none of his scythes were ever known to f, 
from poor welding. 

The extreme thinness to which the iron js 
drawn on the steel along the edge is ver, 
provocative of peeling, but the great amou: 
of work which is put upon the material, 1 
reduce it from piles about an inch thick 1 
the requisite thinness—whether it is don 
by trip-hammers or rolls—has the effect of 
knitting the different pieces together in 
very substantial manner, It is only one ex 
ample of a general rule in blacksmithing 
that labor improves material. 

eee 


An Oregon Breathing Well. 


The well is one and a quarter miles east 
of Stanwood, on the high land, nearly 150 
feet above sea level. Its owner, O. W. 
Coltom, began digging it last June, but 
abandoned it several times because of gas or 
tire-damp. He succeeded in reaching an 
abundance of good water at a depth of 
ninety feet from the surface last October 
having passed through successive layers of 
clay, sand, and some kind of stratified rock 
About eighty feet below the surface hx 
found a sprinkling of anthracite coal, and 
still further down large quantities of loose 
specimens of volcanic stones of several 

kinds, many of which have the appear 
ance of having been melted and run 
together. 
About the close of October, Mr. Col 
tom notices that the well was blowing 
out a kind of gas with con 
siderable and at 
irregular periods of time, 
varying from five days to 
sixteen hours in duration 
It would reverse the opera 
tions and begin to draw i: 
the air with equal 
the inhalations lasting about 
as long atime as the exhala 
tions. Shortly after, the 
gas disappeared, but the 
respiration of air continued 
with increasing force, until, 
at the present time, it has 
sufficient force to drive a 


force, 


® 


force 











large wind-mill. Not long 
Mr. Coltom 


i] since, went 
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joints will open rather than close, and will 
not weld Investigations made by the 
| British Board of Admiralty some years ago, 
the cause of the failure many 
}anchors, discovered that a great deal of the 


up. 


into of so 
poor and badly welded material was due td 
bad piling, the inefticiency of the blows, and 
cold hammering. 

In doing ordinary machinery forging the 
calculations are not always made so that the 
blows used in welding work which has to be 
built up will all tend to force it together, 
In one case of this kind a punching die was 
to be made, which was to be 6 
and 2° thick. The most convenient iron for 
the purpose in stock was 34''x14", and two 
pieces of this were cut 8 


wide, 8” long 


long, and welded 
together edge to edge, and on these was laid 

tlatwise, 3° thick, and 
the hardened it 


a piece of steel 


welded. When die was 


{opened in the weld between the pieces of 
|e . . 
iron under the center of the steel, which re- 








MPOND ENGINE.—SEE PAGE 1. 


for the back of the scythe is another piece, of 
different quality, of the same thickness, but 
somewhat wider, and these two pieces are 
laid side by side between two slabs of iron, 
and when the whole has been brought to a 
welding heat in the furnace they are firmly 
welded, in most cases with trip-hammers, al- 
though probably as good scythes as were 
made were welded with rolls at the 
manufactory of Harvey Waters, in North- 
bridge, Mass. 


ever 


The demand for scythes has 
fallen away to almost nothing since the 
mowing machines have proved their supeti- 
ority, and a very excellent plant of tools, 
which Mr. Waters devised and had in suc- 
cessful operation for a number or years, now 
lies rusting and iuactive. They were mar- 
vels of ingenuity, performing all operations 
upon scythes, even to the hardening and 
tempering automatically, making them not 
only similar, but, what is much more difti- 
cult, designedly dissimilar, with the pre 





down into the well and dis- 
that the 
being drawn in and biown 
out at a point fifteen feet 
the bottom of the well. It 
posed that there must be a large cavern at 





covered air was 


is 


from 


sup- 


a distance from the well, and the air comes 
through a small passage leading from tli 
cavern to the well.’ No cavern or passage 
has yet been found, as the well is walled 
up, and the air comes through the rocks in 
the wall.—Chicago Evening Journal, 

—_ 





Some time since, a brakeman on the New 
Haven Railroad was seriously injured, and 
suing the company, received a verdict o! 
$10,000, 
orbitant, and appealed. 


The company thought this ex 
Now the Court o! 
Appeals has given hima verdict of $27,500 


2 
A reader, who is a pattern maker, having 
noticed the cuts of machinists’ tool chests 


that have been published in the AMERICAN 
MACHINIST, is desirous of seeing something 
from a practical man in relation to a patter! 
makers’ tool chest. 
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Improved Serew Machine. 


We present herewith an engraving of one 
if the latest forms of screw machine as now 
nade by the Jones & Lamson Machine Com- 
pany, of Springtield, Vt. 

The most important special features of 
the automatic chuck 
ind feed, both arranged to be worked by 
same lever, have 


this machine, such as 
heretofore been de- 
scribed in detail by us, and we need not re 
fer to them further at this time, except to say 


the 


that it Las been found in practice with such 
. machine, that, by the use of these devices, 
by which the necessity for stopping the ma- 
chine is avoided, from 25 to 50 per cent. more 
time is secured for actual cutting operations, 
depending on the nature of the work being 
In the present machine, which 
designated by the makers the No. 8X, the 
size of the hole through spindle has been in- 


is 


done. 


creased, and the length of the spindle also 
increased, while at the same time the cone 
pulley is made larger, so that the machine is 
capable of doing the work done by the Nos. 
8, 9, 10 and 11 sizes. In 
this machine is the same as that for the 2x 
24" turntable turret lathe recently illus 
trated by us. The back gears are placed be 


fact, the head on 


AMERICAN 


towards a more correct knowledge of the 


neath the spindle, and are thrown in or out | 


by means of a friction clutch worked by a 


lever at the side of the head. 

The cross-feed slide is moved along the 
bed by means of a screw, which is turned by 
means of the hand wheel seen at the side of 
the machine. 

There is a power feed for the turret slide, 


facts. 


DEAR Sir: April 12, 1891. 

The following is a description of some 
experiments which I made with water jets 
in the fall of ’89, to prove that the reaction 
of a jet is the same in air as in water. 

These trials were made to disprove a 
statement that a stream of water issuing 
from a nozzle under water reacts upon the 
surrounding water and tends to drive the 
nozzle in the opposite direction to that of 
the jet, in the same way that a solid rod, 
issuing from the same nozzle, would react 
upon a stone wall. 

I felt certain as to the results of the ex- 
periment, because you had told me what they 
would be beforehand. 

The arrangement 


(Fig. 260). 
The tests were made in a large tank, and 


the water was supplied by a steam pump at | 
a constant pressure of 100 pounds per square | 
The pump had a steam cylinder of | 


inch. 


Fig. 260. 


per square inch. 


Jet reaetion 4 pounds, 








for measuring the re- | 
action is shown in the accompanying sketch | 


Pressure of water -100 } ounds 


MACHINIST 


on the pendulum, and let the jet impinge 
upon it, and the pull was the same as the 
reaction—four pounds. I afterwards used 
a Similar apparatus (but more delicate) with 
a constant head of water—about 10 pounds 
per square inch—from an elevated tank. 
The only difference from the first trial was 
that the pendulum was held in a vertical 
position by a delicate spring balance when 
the jet discharged in the air, and then noth- 
ing was altered, but the water allowed to 
rise in the tank until the nozzle was two 
inches below the surface, and the balance 
reading remained absolutely the same. 
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a vertical plank, and one end of a soft and 
very pliable rope was attached to the handle 


|of a wrench and passed over a pulley nine 


I hope these results may be of some | 
service to you, and thanking you for your | 


kindness and instruction while 
Stevens’ Institute, I remain, 
Truly yours, 
Cuas. J. EVERETT, JR. 
Pe 
Some Experiments with a Serew Bolt. 


I was at 





By JAMES McBrIDE, BRooKLyn, N. Y. 


(Presented at the Providence Meeting of the American 
Society of Mechanical Engineers.) 


It goes without saying that the screw is 
of the most useful mechanical 
powers, and among its many good 


one 


qualities is that of not ‘‘ overhauling ” 


: | = a — when loaded. A large part of its 
J Velocity. 122/t, per Second J ye aie 2 
<< | sefliciency as a mechanical power is 
: sacrificed to obtain this valuable prop 
——— = erty ; but, aside from the necessary 


loss to accomplish this result, I doubt 
if itis generally known how much of 





| four inches, and a water cylinder of two 
j}and three-sixteenths inches diameter, and a 


which is sufficiently powerful for the heav- | 


iest work, and the stop for this feed and 
that for the hand feed are one and the same, 


so that there is no chance of the gears or | 


other parts being broken by setting the posi- 
tive stop in advance of the feed release. 


stroke of two and a half inches. 

The nozzle was fastened to the foot of a 
pendulum four feet long and connected to 
the pump by a flexible half-inch rubber 
hose. The hose was hung by strings, so 
that the stiffness was inappreciable. The 


| pendulum at the nozzle was connected toa 


The binder bolt is so designed that it can | 
be quickly removed and replaced by a hex- | 


agonal nut to be set by a socket wrench. 
This is a great convenience, as it is often de 
sired to run a bar through the turret. The 
eye or yoke-bolt as formerly used prevented 
the proper setting of the tool shanks. 


Pains have been taken to give 
a regular gradation of speeds, so 
that all sizes of work within its 


capacity should have a proper speed 
both for turning and threading. 

A rotary oil-pump keeps the oil 
in circulation, 

This machine is provided with a 
triple friction countershaft. — Princi- 


pal dimensions: Spindle hole, 24 


working length, 10}°; swing, 16 
belt width, 384°; weight, 2,500 
pounds. 

ee 





Jet Propulsion. 


By J. Burkirr WeEBB, HOBOKEN, 
NEW JERSEY. 
Presented at the Providence Meeting of the 


Ve « hank al 


tinerican Society of 


Engineers.) 


The following contribution to the 
subject will, I hope, be of interest 
It but little introduction, 
ince, to a great extent, it explains 
itself. 


the subject was a live one in certain 


needs 
A vear or two since, when 
students took 
the 
principles involved, wlien we came 
of 
law, and, as usual, 


quarters, several 


pecial interest in mechanical 


in the course instruc 


laid down the 


» them 
on, I 
nforced it by illustration and argument 
ut it that 
ke many other good ones, 
to the 
herefore, I 


so happens these principles, 


are unaccept 
unregenerate When, 
learned that had 
way and quietly tried the thing, I experi 
of 


vhich come to every successful laborer ina 


ible mind 


some gone 


nced one of those moments satisfaction 


I was glad that nature had had 
The 
ibject is not one which is, ordinarily, well 


ood Cause ; 
he chance to vindicate her own laws. 


in engineers are 


tally wrong in their conception of the way 


inderstood; fact, many 


i which a jet acts, and it will be a satis 
to 


iclion me if this letter contributes 


spring balance bya cord about four feet long. 
When the jet was flowing the pendulum 
was brought to the vertical by moving the 
balance, and in this way every force due to 


ithe deflection of the pendulum was elimi- 


| nated. 





The pendulum was first hung so 


that the nozzle was a little above the water, 
and the reaction found to be four pounds. 
The pendulum was then lowered so that 


the total power applied to turn the 
nut on an ordinary screw bolt is lost in 
friction. I am quite sure that I did not, 


!and a number whom I asked for the infor- 


mation, and whom I supposed ought to 
know, apparently knew as little about it as 
myself; and it was to get some practical 
knowledge on the matter that these experi- 
ments were made. 

The experiments were made with an ordi 
nary two-inch screw bolt, such as can be 
bought anywhere in the market, and it was 
not specially prepared for the occasion. The 
pitch of the thread was #,%,'’ (four and one- 
half threads to the inch), and of the stand 
ard V shape; the nut was not faced and had 
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the nozzle was about four inches below the 
surface of the water, all other conditions 
being the same, and the reaction was found 
to be the same—four pounds. The only 
difference was that when the nozzle was 
under water the balance hand vibrated a 
little more. 

When these results were reported to the 
party making the statement, the rejoinder 
was made that ‘‘the reason was that the 
jet struck the opposite side of the tank ”’— 
tive feet distant—‘tand so pushed back on 
the nezzle.” 

I therefore measured the reaction in air 
again with the pendulum hung from the 
roof of the house, twenty-five feet above the 
ground, so that the jet broke into spray 
before it struck. All the conditions were 
the same as before, and the reaction wus the 


same—four pounds, I then put a tlat plate 


IMPROVED SCREW 





MACHINE. 


of 


which 
The surfaces of 
the nut and washer in contact, as well as the 


the flat side to the washer, was 


malleable iron, not faced. 


threads of nut and bolt, were well lubricated 
with lard oil ; the nut was a good fit, and 
when not loaded was easily run up and 
down the bolt with the fingers. 

The nut was placed four feet six inches 
(4' 6”) from the floor, about breast high, and 
rested on a cross-beam, supported on wooden 
horses, the bolt passed through the floor and 
was loaded at its lower end with about 7,500 
To ascertain how much 
a man could pull on a nut thus placed, u 
nut was placed four feet six inches (4° 6°) 
fixed to the side of 


Ibs. dead weight. 


from the floor on a bolt 


inches (9'') in diameter, the top of which was 
also on a level with the nut and immediately 
To the other end 
of the rope were attached weights which 


in front of the operator. 
rested on the tloor. The operator was re 
quired to grasp the wrench with one hand 
on each side of the rope, where it was fast- 
ened to the wrench, and turn the nut on the 
bolt, which he could only do by raising the 


weight from the floor. This apparatus was 


| designed to compel the operator to keep the 






wrench on a level with the nut, or nearly so, 
thus making the conditions, as nearly as 
possible, the same as when he applied his 
power to turn the nut on the loaded bolt. 

It was found after many trials, by differ- 
ent men, that they could by this device lift 
the 
latter weight being raised just clear of the 


weights varying from 182 to 267 lbs., 


floor by a very powerful man. 


Following are the results of the trials 
with the weights : 
MR ee Ca ek ve ..267 Ibs. 
a Se OCC CLEC OTe ETE ETT .. 227 Ibs. 
EIS. yse-c.ors. Heew Ow aa ...182 Ibs. 
Rogers esis .208 Ibs. 
Harward... ..182 lbs, 


When the wrench was applied to the nut 
on the loaded bolt, it that the 
men could just move the nut with the fol- 


was found 


lowing length of wrench : 


Clark 8 inches Radius, Cir, = 50.26 inches. 
Sweeney..13) inches i ie 81 68 inches. 
Fay 144g inches = 91 10 inches. 
Rogers ...13) inches 81.68 inches. 
Harward.,.1444 inches = 80.53 inches. 


The length of wrench was measured from 
the center of the nut to a point between the 
hands, and was taken as the shortest length 
with which the 
moved ; and the operator was allowed to 
jerk or surge as he liked, with both feet on 
the floor, and keeping the wrench as nearly 


of wrench nut could be 


horizontal as possible. 
The theoretical value of a two-inch screw 
bolt with a 22-inch pitch, and under the 

foregoing conditions, is as follows : 
Ibs. 


: 267 


Ibs. 


Clark .. 
Sweeney..* 


» 9Qe 
12.29% 


8 89° 





Fay 7.500 9.95 % 
gers 9.712 
de ppl 10,1980 
5) 30 96% 
Mean, “10.19% 


It will be seen from this that the practical 
value was only a mean of 10.19 per 
the that 
89 81 per cent. of the power applied 


cent. of theorctical, and 
to the wrench was absorbed by the 
friction of nut on the washer and on 
the threads of the bolt. 

While these tests, made as they 
were in a crude way, are not absc- 
lutely correct, they go to show that 
10 the 
power applied into 


only about per cent, of 


is converted 
strain on the bolt. 

Since beginning this paper two 
cases have come under my observa 
little is 
really known of the strains that are 


tion, which go to show how 


put upon screw bolts under various 
conditions, 

One was that of some j-inch bolts, 
11-inch pitch (9 threads to the inch), 
the nuts of which 
screwed up with a wrench 28 inches 


were being 


long, operated by two men.  Leav 
ing out the element of friction, and 
assuming the combined force applied 
hy the men to be only 100 Ibs, (they 
being in a sitting position and not 
able to exert their full force), they should 
have put a strain of 159,927 Ibs. on the bolt, 
which is about 5} times more than its ten. 
sile strength. 

It is very evident that no such tensile strain 
was put directly upon the bolt, although a 
broken, the friction 
being suflicient 


number of them were 
of the threads alone 
lock the two parts together that the bolt was 
twisted off just below the nut, 

The other was that a 34 inch diam 
eter bolt, .25 inch pitch (4 threads to the 
inch), The nut faced 
and well oiled, the wrench was 8 feet 6inches 


to so 


of 
and its bearing were 


long, having an eye at one end to which was 
attached a double and triple pulley block 





4 


tackle, operated by four men. Four men 
with such a tackle can just raise 1,700 Ibs., 
which, applied to the end of the 3 feet 6| 
inch wrench to turn the nut on the bolt, | 
1,794,452 Ibs., 


4.5 times the tensile strength of the bolt. | 


should raise which is about 


As in the former case no such strain ever 


reached the bolt, but assuming that 10 per 
cent, of it did, it will be seen that this bolt 
was strained so as to only leave a factor of 
safety of 2.1 to 1. 

The text-books are painfully silent on this 
subject, and leave the reader in a very un 
certain frame of mind how much to allow 
for this element of resistance. I have found 
but few experiments recorded even on appa- | 
ratus specially designed for the purpose, and | 
none at all on the every-day cases which | 
arise in practice. Following are what some | 
of the authors say : | 

Tomlinson, after figuring out the theoreti- 
cal value giving a certain rcsult, says | 
‘This is of course omitting the friction, | 
which, in the case of the screw, is very great.” | 
Oliver Evans, after discussing the theory | 
and giving an example, says: ‘‘ But this is 
supposing the screw to have no friction, of 
which it has a great deal.” 

Overmans says: ‘‘Forcalculating the effect 
of a screw we employ the formula to the in- 
cline plane, making due allowance Sor frite 
tion,” but don’t say how much. 

Prof. Ball says: ‘‘ Experiments showed 
in two cases respectively about % and 4 of 
the power was lost.” 

Trautwine says: ‘‘In practice the fric- 
tion of the screw (which under heavy loads 
becomes very great) makes the theoretical cal- 
culations of but little value.” 

Weisbach says: ‘The efficiency is from 
19 to 30 per cent.” 


| 


a 
Engineers at Provi- 
dence, 


The Mechanical 


The American Society of Mechanical En- 
gineers began its twenty-third meeting at 
Providence, R. I., on the morning of Tues 
day, June with headquarters at the Nar 
ragansett Hotel, the sessions being held at 
St. John’s Hall. 

The assembled engineers came to order at 


| 
‘ | 
23, 


a little past ten o'clock, when Mayor Smith 





was introduced, He warmly welcomed the 
visitors, and gave some interesting facts in 
relation to the industries of Providence, and | 
the future prospects of the city. | 

President Hunt responded, thanking the | 
mayor and the of Providence. | 
Among other things he said the present was | 
the largest attendance at any meeting, not | 


citizens 


only of mechanical engineers but of any kin- 
dred society that had ever held a meeting in | 
America, and, he believed, in the world. 
Mechanical engineers were, he said, usually | 
guided by mathematical formulas and sound 
practice, but at this time they had trusted | 
to Providence. 

Then the mayor withdrew, and the meet 
ing was formally called to order by Presi 
dept Hunt, who spoke, in doing so, as fol- | 


lows: 

Gentlemen of the convention, permit me, 
in calling you to order for business, to take 
this occasion to thank you most heartily for 
the honor which you saw fit to bestow upon 
I think 1 noth- 
ing in taking you into my confidence to say 
that I have received and accepted with a 
just and honest pride. But 
member that if Lam going to make you any 


me—one which venture 


you must re- 
sort of a good president it can only be done 


You 


given us a great meeting in members; I be- 


through your kind assistance. have 
lieve we will have a good meeting in papers. 

The life of this society, as has been demon- 
strated in some of the troubles of some of 
our sister societies, depends upon our papers 
So I trust 


that you have allcome here prepared to take 


and the discussion of the papers. 


up the papers which may be presented, and 
the topical questions which we may have 
submitted to us, and give the society the 
valuable 
judgment in discussion. that 
your president is all very well, your council 


bencfit of your experience and 
Remember 


an excellent one, and your secretary is most 
admirable, but you individually make the 
society, and expect to have 
a good one and leave it entirely to your 


you cannot 
servants; you must execute the work your- 
selves 

Papers were presented and discussed at 


this meeting as follows | 


| will not be published in this connection. 


| REPORT ON STANDARD METHODS OF TESTING, 


| done. 


in 


AMEBRICAN 


‘Two Rope Haulage Systems,” by R. | 
Van A. Norris. | 
iIt would delay the establishment of a 


“A Belt Dynamometer,” by 8S. P. Watt. 

‘“‘A New Belt testing Machine,” by G. I. 
Alden. | 

“Test of a Triple-expansion Engine,” by | 
J. T. Henthorn. 

As we shall, as space permits, publish | 
some of the papers presented at these meet- | 
ings, and abstracts of others, their discussion | 

NEW MEMBERS. 

At the conclusion of the discussion of Mr. 
Henthorn’s paper the secretary read the re 
port of the tellers on the election of mem- 
From this it appeared that there had 
been added to the list two honorary mem- 
bers, 96 full members, 36 juniors ; four asso- 
ciates, and five juniors had been promoted. 

The secretary then announced that notice 
had been given to offer an amendment to 


bers. 


that section of the rules which provides for 
putting only one man in nomination for a 
vacant office, so that two names must be put 
in nomination. 


Mr. Henning then offered the following re- 
port for the committee on Standard Methods 
of Testing Materials : 

The committee would report that a great 
deal of work has been done in the last six 
months. Over 500 letters have been sent to 
engineers and manufacturers, and also many 
letters have been sent to Europe, and we 
have received replies complete, excepting in 
France, from which we have not yet received 
We have received a great 
many interesting replies, especially in regard 
to the possibility of co-operating to make the 
work of the committee of an international 
character. The German engineers have nota- 
bly requested that action be taken definitely 
for the conference to be held in Vienna in 
1892, when it is proposed to take action 
respecting our World’s Fair in 1893. The 
committee expect to make a report in Novem- 
ber, which will show fully what has been 
It may be further stated that, through 
the labors of different associations, both the 
conventions at the last exposition in Paris and 
the German conference, and the work done 
here, have led to the possibility of putting 
the matter ona scientific basis. The first steps 
have now been taken in that direction, and 
instead of making the work tentative, it will 
be so that it can be understood and com- 
pared with all work that is done, and that 
we need not use twenty different standards 
in order to define what quality material is ; 
that the testing can be done in such a man- 
ner that the report given can be used for 
material in different shapes when the test 
has been made upon a particular shape. It 
has been discovered that there is a relation 
between results obtained of test pieces of 
This is, I think, some- 
thing new, and was first pointed out in 
L880. 


complete lists. 


different shapes. 


The committee have issued a sup- 
plementary report, which has not yet been 
from the printer, but which it 
will be issued in a few days. 


returned 





is expected 


| In that there is a translation of the work | 
| done by the last conference in Berlin, held | 
}in October last, and an appendix to that re- | 


port is an investigation into the comparative | 
elongation of different shapes of testing. It | 
was made at the Imperial Laboratory De 

of Roads and Railways in St. 

Petersburg. This, in connection with the 
other work, will form a voluminous report | 
which I think can be offered next October 
or November, although, if it is not out, I 
hope members will have a little considera- 


partment 


tion, on account of the great volume of work. 


DISCUSSION, 


Mr. Kent: In connection with that, I 
would say that I received not long ago 


from the secretary of the Society of Civil 
Engineers, a cireular letter, which showed 
that that society is at work on the same sub- 
ject through a committee. I think it will 
be very unfortunate if these societies bring 
without having 


independent reports, 


|some sort of co-operation with each other, 


so that the two reports shall agree in gene- 


ral substance as to the recommendations. 
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It would be unfortunate if two American 
societies should bring in different reports. 


standard. Therefore I think there should 
be some method of co-operation brought 
about between the two societies. 

Mr. HENNING: The chairman of that com- 
mittee—of which our president is a member 
—has addressed us on the very subject, and 
a committee have now in hand, and _ pro- 
pose at the next meeting to discuss the 
matter thoroughly, and attempt co-opera- 
tion, because we are well aware of the fact 
that there can be no difference of opinion 
on this subject. It is simply a question of 
matter of fact, and when we sift the fact, 
why, we must come to the same conclusion. 
The reports may not be identical, but they 
cannot be antagonistic. [I do not think there 
is any idea that there will be any conflicting 
points in the two reports. ‘The committee 
is attempting to have a joint consideration 
of a plan, and will very surely take the 
necessary steps to have a joint meeting of 
the committee of the Society of Civil En- 
gineers and our committee shortly. 

President Hunt assured the members that 
there was not the slightest danger that the 
report of the Civil Engineers would be 
issued in advance of theirs. 


LOCOMOTIVE TESTS. 

The Committee on Standard Methods of 
Conducting Locomotive Tests reported prog- 
ress through Secretary Hutton. 

UNITS OF MEASUREMENTS. 

The Committee on Standard Units of Meas- 
urements reported progress, and asked to be 
continued. The committee have had joint 
meetings with committees of other societies, 
and have adopted some resolutions. 

The morning session then, with 
announcements by the secretary relating to 
sight-seeing in the afternoon, was closed. 


some 


TUESDAY AFTERNOON, 

The afternoon was given to sight-seeing. 
Among the places visited were the Gorham 
Company’s works at Elmwood (a suburb of 
Providence), the Nicholson File Company’s 
works, the Rhode Island Locomotive Works 
and the Builders’ Iron Foundry. 

At the Gorham works the visitors, includ- 
ing many ladies, were shown through the 
magnificent works of this company, which 
employs (at a guess) 1,000 hands, mostly in 
the manufacture of sterling silver ware. 
These works are, no doubt, the finest of the 
kind in the world, and the visitors, particu- 
larly including the ladies, were much inter- 
ested in the various processes of manufact- 
ure. Every lady—there were possibly one 
hundred of them—received a beautiful silver 
spoon in a special case, and they agreed that 
the Gorham works were as near right as 
could be. And it is only fair to say that the 
engineers were pleased at seeing, to many of 
them, something novel in the way of work 
ing up the products of nature into things 
useful and highly ornamental. The writer, 
even in view of what appears hereafter, vio- 
lates no confidence in saying that the pro- 
of were extremely 
interesting to the mechanic, and that a great 
amount of mechanical skill is required in all 
departments. 

The buildings are grand, the surroundings 
beautiful, and cleanliness prevails, 

At the Nicholson File Company’s works 
there was a genuine surprise for a large per 
Some 
idea of the magnitude of these works may 
be had from the statement of the fact that 
1,800 dozen files are made per day, and that 
at another works owned by the company 
600 dozen are made. And these files are 
almost entirely cut by machinery. Whether 
or not machine-cut files are better than those 
cut by hand, it is plainly manifest that the 
machines employed are labor-saving, in that 
they cut a file in a fraction of the time re- 
quired by the hand process. The machines 
for file-cutting have been developed at 
the works, and they are as fine in their ope- 
ration as anything likely to be imagined. 





cesses making silver 


centage of the visiting engineers. 





At the Builders’ Iron Foundry the large 
mortars being constructed for the United | 
States government were seen in all stages of | 
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construction, and those who visited thes 
works were enthusiastic in their praise of 
what was being done. 

TUESDAY EVENING. 

At the session Tuesday evening papers 
were presented as follows: 

Comparison of Economy of Compoun 
and Simple Cylinder Engines, by D. s 
Jacobus. 

Flexure of Thin Metallic Rings, by D, 
Volson Wood. 

The Premium Plan of Paying for Labor 
by F. A. Halsey. 

Application of Hirn’s Analysis to Engin: 
Testing, by R. C. Carpenter, 

Application of Hirn’s Analysis to Multip| 
Engines, by C. H. Peabody. 

Mr. F. M. Wheeler then gave notice as fo 
lows: 

I take this opportunity to give notice ot 
certain amendments, namely, an amendment 
to the constitution, raising the admission fee 
from $15 to $25, and the annual dues from 
$10 to $15, and juniors promoted to ful! 
membership to pay $15. We find that the 
expenses of running the society are such 
that it has been deemed advisable to adopt 
this course. 

WEDNESDAY MORNING. 

Papers were presented Wednesday morn 
ing, as below: 

Notes Regarding Calorimeters, by 
Carpenter. 

Jet Propulsion, by J. B. Webb. 

Performance of Steam Reaction Wheels, 
by J. B. Webb. 

President Hunt then exploded a bomb, 
figuratively speaking, by announcing the 
action of the council at a meeting the even 
ing previous. This action was in effect, that 
visiting engineers should, while visiting 
manufacturing establishments, leave their 
note-books behind, ‘and particularly relegate 
their kodaks to the lumber-room. Possi- 
bly some of the members on Tuesday had 
jotted down what they had seen, and per- 
haps ‘‘ kodaks,” that never tell anything, 
had been brought into service. But we 
venture to say that there had been no in- 
tention to steal anything. 

If a little digression may be allowed, we 
agree that those who have something to 
show are never afraid of what they have 
being seen, and we might further say that 
the koda k and its numerous contempora- 
ries are simply innocent playthings in the 
hands of an engineer. But it is plain that 
all do not think alike. This action of the 
council is what we referred to when it was 
intimated that no effort would be made in 
these columns to “ give away” any of the 
secret observed. Many 
things were seen that would interest our 
readers, but no ‘‘ secrets” will be divulged. 
of ‘* Topical Queries,” 
which will be referred to hereafter, then the 
paper, ‘‘ Steam Engine Efficiencies,” by R. 
H. Thurston, came up, followed by ‘ Effect 
of the Steam Jacket on Cylinder Condensa 
tion,” by W. W. Bird, and ‘Steel Cast 
ings,” by H. L. Gantt. 


Re: 


shop processes 


“e 


After discussion 


WEDNESDAY AFTERNOON, 

Wednesday afternoon the members visited 
the Wm. A. Harris Steam Engine Com 
pany’s works, the Brown & Sharpe works, 
and the works of the Armington & Sims 
Engine Co. 

WEDNESDAY EVENING. 

Wednesday evening the engineers and 
ladies attended a reception tendered by the 
citizens of Providence, at which all were 
more than pleased. 

THURSDAY MORNING. 

There was all the appearance of a rush 
Thursday morning, in order to get through 
the As usual, a 
little more than the allotted time had been 
given for the presentation of papers, and it 
is always hard for the president to choke 
off discussion, But President Hunt grasped 
the situation, and, while he did not un 
duly stick to the letter of the law in this 
respect, he kept the members within due 


business of the session. 


bounds. 
The following papers were presented and 

discussed Thursday forenoon: 

‘* Manganese Steel,” by H. M. Howe. 
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‘‘Performance of a Pumping Engine 
Against a Head of Two Thousand Feet.” 

“A Blast Furnace Blowing Engine,” by 
F. W. Gordon. 

‘*Some Experiments with a Screw Bolt,” | 
by James McBride. 

‘* Mechanical Stokers,” by W. R. Roney. 

This was the last paper on the list. After 
its reading a little time was given to discuss- 
ing ‘‘ Topical Queries,” to which we shall 
refer in a later issue. 

After passing the usual resolutions of | 
thanks, and some announcements by the 
secretary, President Hunt declared the sum- 
mer meeting of 1891 adjourned. 

The next meeting will be held in New 
York, the time to be announced later. 


THURSDAY AFTERNOON, 


Thursday afternoon there was an excur- | 
sien and clam bake. In addition to the} 
clam bake, there were many features of the 
excursion that interested the engineers. In| 
other words, the clam bake was no more 


than the conventional way, in expression, | 
of having a delightful sail on salt water ; | 
everybody was more than gratified. 


FRIDAY. 

The session of the society was through 
before Friday, but many members remained | 
to visit the works, the doors of which had | 
been thrown open for the occasion. 











It is impossible to notice all these works, 
but it may be said that Providence was an 
open city during the meeting of the me 
chanical engineers. 

The de- 
clared to have been the most successful ever 
held, and it was agreed that Providence was 
un excellent place for meeting. 


summer meeting of 1891 was 


BB 
A Small Steam Launch. 





By Henry J. GiELow. 


The dimensions Length 
over all, 19 feet 6 inches; length on water 
17 feet 4 
feet 6 inches; depth of hold amidships, 2 


principal are : 


line, 5 inches; beam, extreme, 
feet 7 inches; sheer forward, 8 inches; sheer 
ift, 3 inches, 

This boat is of about the same water line 
length and beam as the rowboat described 
n the AMERICAN Macuinist of May, 1891, 
ut differs from it in the following essential 
letails ; 

1. It will be observed that the bilges are 
uller or ‘‘ harder,” the effect of which is to 
‘ive greater carrying capacity, necessary on 
iccount of the weight of engine, boiler, 
haft, wheel, coal, etc., and greater stability 
0 Overcome the rolling tendency due to the 
high fixed weights, such as engine and 
oiler, Ina rowboat any rolling tendency 
s Overcome by the persons in the boat lean 
tiner lines 


x towards the emerged side ; 





| to 


lof boiler, about 300 pounds. 


AMERICAN 


and an easier rowing boat being obtained by 
cutting away the bilges. 

2. The lines of the stern are carried out in 
an overhang, which gives the necessary pro- | 
tection to screw and rudder while alongside 
of dock, and affords proper for 
fastening and fitting the rudder. 

3. The construction is somewhat stronger, 


a place 


| 


/so as to stand the vibration and weight of | 


The keel is 2} inches 
inches stem deadwoods, and stern post 


by 3 


» 


~ 


machinery. 
: scam rie titel 
inches thick ; frames will be spaced 9 inches | 
between centers ; ribs, } inch by } inch, and | 
floors 1 inch by 14 inches; outside planking, | 
At turn of bilge, a 
bilge stringer 1 inch by 3 inches will be 
worked, and at bow and stern there should | 
be acuddy deck of 4 in. white pine, as| 
shown on drawing. Just forward of boiler | 


8 inch in thickness. 


| the sides of boat should be tied together by 


an oak beam 1} inches by 2 inches, and a/| 


| similar beam should go across just abaft of 


engine. Coal bunkers should be placed on | 
each side of engine and boiler. 

Engine to have a stroke of 4 inches, and 

a piston diameter of 4 inches, and should | 

not weigh more than 3800 pounds. Boiler | 

21 diameter, and 33) 

inches high, containing circular fire-box 17 | 

inches in diameter, and 15 inches in height, | 

and 52 tubes 1} inches in diameter Weight | 


be inches’ in 


| prise, and 
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rectly engaged in the management of their 
own businesses, and for the most 
part to have risen to the head of establish- 
ments by their natural skill and business 
aptitude. They are exceptionally 
energetic, and full of resource and enter- 
are mainly practical rather than 
men. It will, however, be found 


seemed 


active, 


scientific 


that many of the younger men who are re- | 


sponsible for the scientific work have for the 
most part the 

study of one numerous 
schools which 


passed through 
of the 
have 


course 
technical 
been established 
America during recent years. 
the impression produced on the visitors by 
Pittsburgh was that, with its immense natu- 
ral resources, and the activity and _ intelli- 
gence of those who manage the works, that 
city is able to compete with any manufac- 
turing city in the world. Sir James Kitson 
thinks that with such extraordinary advan- 
tages as its manufacturers possess, their in 
dustrial position is impregnable, without the 


| artificial barriers which they take so much 


pains to set up around them. The English 
visitors were also much impressed with the 
the consequent 
phenomenal development of Chicago. The 
southern States have made great develop- 
ments in industry and trade during the past 
dozen years, and 


energy and activity, and 


are now able to strive 


‘against their northern competitors. 


} 


| 


of | 


in | 
Altogether | 


On 


Corliss engines are built is largely in favor 


of bored guidcs. Is there any good argu 


ment against such guides, bored, as they are, 
to large radius ” 
- - > iia 
First Chinese Locomotive. 
MADE OUT OF SCRAP-TRON BY NATIVE WORK 
MEN IN ISSI. 

In 1878 coal mining was begun at Tong 
san, about eighty miles northeast of Tien 
Tsin, says ‘‘ Railways in North China.” It 


was arranged to build a railroad twenty-nine 


|miles long, from the mines to the nearest 


navigable water, that is, to Lutai on the 
Peh Tang Ho, It was then, in 1878, that Mr 
Kinder went out resident 
Before the railroad 
the authorities had to operate a 
canal twenty-one miles to a 


within seven miles of the colliery, and to 


as oa 


engineer, 
work could be begun, 
decided 
long, point 
connect the canal and colliery by a tramway 
to be worked by mules; this was done 
Fortunately, the gauge of 4 feet 84 inches 
was, after much difficulty, sanctioned, but 
it was stipulated that no locomotives should 
be used; but before the track was completed 


this had virtually become a dead letter The 
country was easy, but several sharp curves 
were introduced to avoid) graves. Subse 





quently the owners of these graves, object 
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A SMALL STEAM 


The propeller is to be three-bladed, 21 


inches in diameter, and 33 inches pitch ; 


shaft of steel, J inch in diameter. 

ee ee 
An English Opinion of American Tron 
and Steel Industries. 


The following are extracts from remarks 


made by Sir James Kitson, at the recent 
mecting of the Tron and Steel Institute, re 
garding the iron and steel industries of 
America. One feature which = struck the 


English visitors was the fact that the Ameri- 
can skilled artisan puts forth more physical 
effort and produces more work ina given 
time than the English workman or the work- 
man of any other manufacturing community, 
and this conclusion was verified by observa 
tions in various parts of America, 
of workmen 
greater than that of English workmen in 
the 


The pro 


ductive power American is 


same time. Their working hours are 
longer, but their remuneration is greater. 
The workmen in America, however, recog 
nize that the extreme physical effort put 
forth saps the vital energies and cuts short 
the career; in short, they understand that 
work high 


pay in the end. 


continual at pressure does not 
This remark applies with 
equal force to the employers and to the em- 
ployed. Competition between manufactur- 
keener than in England, and, this 
fierce competition reacts on the men. The 


employers of Pittsburgh are men who are di- 


ers is 


LAUNCH. 


Sir concluded 


what are the leading characteristics of those 


James Kitson by asking 
who are engaged in the chief industries. 
He answered that these are quickness to 
adopt improvements, and readiness to adopt 
scientific methods in the processes of manu 
facture. He points out that in the depart 
ments of iron and steel manufacture, great 
as has been the industrial growth of America, 
mechanical achieve 
ments of Americans, the English can. still 
that the 
the manufacture of 


present of 


marvelous are the 


as 


claim inventions which have 


brought iron and steel 
to 


English origin. 


state 
The 
invented, they have improved. 


its perfection are of 


Sir James 


Kitson says that the high standard of educa- 


tion, and especially of technical education, 
of the people of America undoubtedly is 
much to their advantage. He recognized 
to old 
plans, and an alertness to adopt the newest 


everywhere a promptness discard 


and the most scientific methods of produc- 


tion. He thinks, however, that there need 


to be no ground for apprehension as to the 


competition of the United States. The in- 
sular position of Britain, and its abundant 
supply of labor and accessibility to mineral 
products, make it, in his opinion, certain 


| that England, as a producer of iron and steel, 


will continue to hold the leading place in the 
neutral markets of the world. 

7 
The practice in western shops in which 














Americans have not 


ing to the noise so near the bones of their 
ancestors, allowed the to re 
the line rectified. This 
track was laid with 80-pound steel rails, 


remains be 


moved, and was 


flange section, and ballasted with broken 
limestone. 

During the winter of LS80-81 Mr. Kinder 
built a locomotive in the shops of the com 
pany. It bruarilt 
ends which could be 


wis entirely of odds and 
ut 
belonged to 
The 
were 30-inch Whitney chilled wheels, which 


procured without 


tracting attention. ‘The boiler 
a portable winding machine. wheels 
had been bought as scrap castings, and the 
frames were made of channel iron. Before 
| this was finished its preparation became 
known, and orders were issued that it should 
be stopped. 

Eventually, however, through the offices 
of Li Hung Chang, Mr. Kinder was allowed 
to finish the locomotive, which was chris 
tened the ** Rocket of China,” just 100 years 
No 


vember 8, 1881, this engine took a party of 


after the birth of George Stephenson. 


officials over the line at a speed of twenty 
miles an hour, and after that the objections 
to locomotives virtually abandoned. 


Mr. Kinder says there is little doubt that if 


were 


this engine had not been built as it was—in 
China and by native workmen—it would 


never have been allowed to run, and the use 
of locomotives would have been postponed 
for many The 
Gazette. 


years. Vanufacturers’ 
































LETTERS FROM PRACTICAL MEN. 


Molders’? Apprentices, 


Editor American Machinist : 

There is a great deal in the AMERICAN 
Macuinisr every week from machinists, 
that is of interest to other machinists and 


think molders should write 


more that would be in the way of helping 


apprentices. I 


molders’ apprentices. 

The molders’ trade is a hard one to learn ; 
learning it in four years is out of the ques 
The foreman is too busy to give much 
and the 

bothered, so the apprentices 


tion. 
instruction, journeymen do 
want to be 
ought to have an opportunity to read more 
of When 1 
time, I bought the 


Thomas D. West, on molding, and 


their trade. was serving my 


first books, by 


I got 


one of 


many excellent lessons from it. 


One thing an apprentice should do is to 
the 
Don't imagine you could 


listen to advice from foreman when 


making a piece, 
make it better this way or 
that 
your foreman ; 
Don't bore 


that way. You 
experience. 
try 
him con 


great thing, is, 


to 


lack one 
Don't 


get him to teach you 


teach to 


try 


show him just | 


tinuously for better work ; 
as far as you can that you can do well the 
work he gives you, and better jobs will 
come. But in case you, after deliberation, 
think fast 
quietly state your opinion to the foreman, 


you are not advanced enough, 


and ask him kindly to give you a_ better 
show. Don’t get mad and make a disturb 
ance over it. 

A boy should Jearn the molders’ trade in a 


machinery or jobbing shop ; he cannot help 





getting a variety of work during his four | 
| 


years’ apprenticeship. After serving his | 


time, he should work say two years in- an 





other shop of the same kind, and tour years 


on housework and work of that character ; | 


all this before he calls himself a molder, 





He should acquire a knowledge of core | 
making by some sort of hook or crook, for | 
he is liable to be called upon te make a core | 
| 


at some time or another. 


I was once given a water | 


For example : 
| 


jacket to make. It was about 18 inches | 
square by 38 inches deep. The core was | 
covered with iron, with only two 2-inch | 
holes on the top to take off the vent. I| 
made the job, and at night it went up to| 
the roof, soto speak. The next night the | 
result was the same. Then I went into the | 


core-room and broke one of the cores, and 
found the vents were all shut off from where 
they were toescape. The foreman told me to 


make the cores the next day, so | mixed my | 


sand one to eight with resin, and made some | 
the ] 
rammed tightly about one inch of sand, then 


glue water to wet sand with. first 
laid on some fine cinders, put in the rods to 
lead the vent to the small holes, put in more 


finished up the cores, and while they were 


cinders and rammed up to top of box. 


drying I made two molds, set the cores, and 


the castings were good. 


Another time, in the shop where I am 
pow working, the core maker who made 
cylinder cores was fired, and the new core 
maker did not understand making such 
cores. Soa molder was taken off the floor 
to show him, These are reasons why boys 
should learn to make cores, 

J. K. SWIRES 
Setting a Planer Head Tapping Jigs. 
Editor American Machinist : 

I wish to call attention to what I calla 

fault with most planers | have seen. The 


illustration is supposed to represent a plancr 


head, and the fault 1 wish to speak of is at 


A, It would be often convenient if we 
could set the head square, or to some angle, 
by the use of asquare or bevel from the 


platen, but we are often defeated in this, for 
the reason that the builder was not: particu 


lar to have this side of head) parallel with 
slide. - think most mechanics will agree 
with me that this is a fault, and one that 


should be and could be easily remedied. 


would like to see this side accurately 
scraped, and without polish. We see on 
most planer heads the usual number ot 
straight line marks, and tind them here, as 


with the lathes, of no earthly use except for | 


not} ¢ 
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the roughest work. Of course it is 


possible to set a planer head square enough 


\ ery 


for practice by a properly made line, but it 
is hardly practicable for men as they go. At 
PBT show a little button or latch that I have 
seen in use with good results for setting the 
Any one who uses a _ planer 
will never 


head square. 
with 
doubt its value. 
need of having good light, for you can set 
the head as well in the dark. The only thing 
to look out for is dirt in the notch. 


a convenience 


It saves time. 


once such 


There is no 


Some such convenience as this, or gradu- 


ited dials on the feed screws, are, asa gen- 


eral thing, better appreciated by mechanics 


than extra power to push off a few more 
pounds of stock in an hour. 


About tapping jigs. In your issue of 
March 12 I gave what I consider to bea 
good plan for tapping or reaming jigs. 


Bell Crank in a later issue says there are two 


objections to my plan fora tapping jig. I 
think he will find if he tries the plan that his 


In 
the plan I had most in mind a reaming jig; 


two objections are imaginary. giving 


that is, to keep a reamer square when ream- 


‘ing holes in thin pieces, where the hole is 


not long enough to guide the reamer. 
I such jigs 
or without a plug 


For ordinary tapping use 
usually without clamping, 
When tapping on a flat sur- | 


face, I just set the jig on, and while starting | 


for centering. 


the tap keep watch around the base, to see | 
that it docs not raise off the surface any- 


where; where the jig 
raises I favor the ta» 


that way. For a special 


purpose we can get up 


jigs that might be more 
for a 


suitable, but gen- 


| even if they did not come by the royal 





MACHINIST 
| 


road. 
In our little shop we employ six or seven 
apprentices who begin at seventeen or 


eighteen. and go through the usual routine 
of chipping castings, drill press, bolt cutter, 
pipe fitting, turning nuts, etc , for about 
six months. They are then promoted to a| 
larger and better lathe, where considerable | 
brains is required. This is the rock they | 
generally split on, about two-thirds going | 
by the board; the fittest only survive—the | 
born mechanics, as it were. After this they 
go from lathe to lathe, planer shaper, vise 
work, floor work, and setting up machinery 
if qualified, following each other in routine 
afew months apart for three years. The 
wages are three dollars a week at first, in- 
creasing to seven and a half during a part 
of the last year, averaging enough to keep 
the ‘‘ wolf away.” Those who graduate 
are usually good general workmen, and 
command from twelve to fourteen dollars a 
week at once. loss of time 
involved in changing the boys from one job 
to another, but it makes better workmen, 
and it pays the boys and the firm mutually, 
notwithstanding; any other than an all- 
round training does not do the boys justice, 
nor bespeak the honesty of the employer. 
But the almighty dollar, not honesty, is the 
usual motive power on this royal highway 
that is so much sought after. 

C. 





There is some 


W. CRAWFORD 





I 
to be good, for it answers 
the for cither 
tap or reamer. For 
we usually 


eral tool believe this 
purpose 
a 


reaming ji 








want something more 


accurate than for tap- | 
ping. In reaming we ; 

usually have to clamp / | 
the jig, and as the shank | 
of reamer is the only Al 





part we want to fit) jig, | 
jthe reamer will not do [7 ~, | 
very well for centering \ LZ 
where accuracy is want | 
ped, so the need of a 
| plug. Ido not see the 


need of having a bush 
ing follow the tapdown, 

for there is no need of 
having anything to guide 


the tap after it 








is well 
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started, and I believe the 
shanks of most taps are 
long enough for this, For this special pur- 
pose, the rig shown by Bell Crank for hold- | 
ing tapping jigs is good, but it could not be | 
a general tool. 

I have seen special taps made with large | 
shanks, say fora } tap a 4% shank, and the} 
hole in tapping jig }} to fit; they make a | 
first Class rig, but of course require special 
taps. A MECHANIC. 


A Small Shop’s Apprentices, 
Kaditor American Machinist : 


The sum of the evidence in the appren- 


tice question indicates that the old-fashioned | 


way is the best after all. After reading all 


sides of this topic verbatim, Uiteratim, seri- 
| 


et of the 
writers have never served an apprenticeship, 


atim nauseatin, TL suspect some 


and do not comprehend the meaning of the | 


term. The opinion that any boy, however 


shrewd, can ‘‘ learn the trade’ in two years, 


is not warranted by experience. He may 


become proficient at one or two machines, | 


and acquire a position half way between 


the machine and the machinist—a machiner | 


fit to send 
It used to take 
three years, in the old times, to get a grip 


but he is not 


out by himself to do work. 


comparatively 


on the trade, and about ten years more to 
verify the title to it, but we did not have 
the improved brain-inspiring tools then that 
we have now, and perhaps too much value 
Never 


theless, there were some good workmen, 


was placed on a bit of experience. 


SETTING A PLANER HEAD. 


|that there is no ground for further argu- 


The Industrial University. 
Editor American Machinist : 

As the criticism brought out by the origi- 
nal paper on the above subject has been so 
largely (in point of numbers, at least) an- 
tagonistic to the scheme, no doubt most of 
your readers are by this time of the opinion 
ment. But it is best to remember that, 
while any proposition of a radical and novel 
nature must of necessity be largely depend- 
ent for its support upon opinion, and battle 
against the facts of precedents, it does not 
follow that the heavy side of the argument 
is necessarily in the right. The author wil 
not attempt to dispute what has been said 
against the scheme where the statements 
bear upon their face simply that of an 
opinion, because One man’s Opinion may be 
worth as much as another’s, provided he has 
equal opportunities to obtain facts 
which to form an opinion, and is equally 
unprejudiced otherwise. The writer does 
not pretend to say that his forty-two years 
of work as apprentice, journeyman, fore 


upon 


}man, draftsman, superintendent, instructor 
|and proprietor, makes him superior, or even 
equal to others, but if a fair use of the op 
portunities for observation has been made, 
likely it is as god as it ever will be. 


The scheme was the outgrowth of years 
| of experience in teaching ; 
the careful following of 


years of observa 


tion since ; the re 
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students; the result of the work of othe: 
teachers, and of the various technical schools 
of the country ; the result of his own ap 
prenticeship system, and the system fo] 
lowed by others within the range of his 
Added to this is another op 
portunity not embraced by all men, and 
that is responding to the frequent applica 
tion of proprietors for men to fill responsib) 
and ordinary places, and the constant appli 
cation from good men to find suitable places 
forthem. So much io egotism as a state 
ment of the basis upon which the origina] 
proposition was founded. 

A half century ago, ministers, doctors 


observations. 


surgeons, school teachers and mechanics 


were men 


system. 


trained by the apprenticeshi; 
Is it not a fact that in all, except 
the last, the system has been superseded by 
Whether 
the best ministers of to-day are better or 
poorer than the 
whether the average of the old school was 


the schools for special training. 
best of the old school, o1 


better than those of to-day, we do not know, 
but is it not a fact that the system has been 


changed? Is it not thé same with the 
lawyers, doctors and teachers? Are they 


not now made up to the same point by the 
schools that they were by the apprentice 
ship system? The question in these things, 
as to whether they are better or worse, is 
entirely irrelevant to the question under 
discussion, things are the 
training of the intellect, and not of the 
hands, and the irrelevance is admitted ; but 
what are the facts in the case as regards the 


because these 


surgeon? 
that the surgical student, whose only op 
portunity was the every-day practice of his 
superior, could possibly become as _ skillful 
as if he had had more opportunities for ob 
servation and practice in one year at the 
hospital, than 
in a lifetime through local practice? 

It matters very little whether the school 
proposed be designated as a school, peni- 
tentiary or hospital ; the fact ought to be 
apparent that facilities would be at hand 
where the pupil could have opportunities to 
leari more ina year than the average ap- 
prentice gets in three, and further, where it 
is the business of the man to give instruc 
tion, that he would be more likely to do it 
than where he is employed for another pur- 
pose, and when in many cases it is against 
his interest so to do. 


Will any one for a moment claim 


medical school or he got 


It is not claimed that a mechanic of a life 
time’s experience could be turned out in three 
years, nor that the same boy could learn 
more in one year, and be a better workman 
with one year’s schooling than the same 
boy would be after a three years’ apprentice 
ship, but what is claimed is this: That 
such a school could turu out boys at the end 
of three years that would be just as good 
workmen as the same boys would make if 
regularly apprenticed at the average shops 
after three years’ service, and a good deal 
better men out of the same boys than if they 
were forced to run wild in the streets. 

It is possible that, assuming, as was done, 
that the apprenticeship system had largely 
died out, that the conclusion was based on 
too limited knowledge, and that really, as 
one claims, the apprenticeship system fills 
the requirements, It may be, too, that the 
one conclusion was based upon too limited 
knowledge. 

It may be that the apprenticeship system 
Weare all liable to think that 
acquired our experience was 


is the best. 
the way we 
the best; the writer having been an ap 
prentice himself, it is not easy to see why 
he would be more likely to under-estimate its 
value than others. 

It may be, as some one wishes us to be 
lieve, that there is going to be no more use 
for skillful and that machine 
operators will operate machines to build ma 


machinists, 


chines for other operators to operate, and 
yet others may think there will still be a 
field for machine repairs where a certain 
kind of skill will be required, and it is possi 
ble that there may be still other new ma 
chines invented that will give employment 
to more good workmen than one visionary 
When 


chine construction and operation will have 


institution is liable to turn out, ma 





sult of his own work as a teacher upon the 
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become so perfect as to no longer require 
skilled mechanics, mankind will obey the 
commandments, ministers and churches be | 
ibolished, and sanitary science reach such a 
state of perfection that mankind will live 
in without doctors, and bones grow together 
without setting. 

It is claimed by critics, and feared by 
‘thers, that the proposed plan looks forward 
to the rich man’s school. The writer 
not see it in that light, or even in the re- 
motest degree contemplates any such thing. 
The rich man sends his son to college, and 
yet all colleges are not rich men’s coileges ; 
at Cornell University a large minority are | 


does 


poor men’s sons. 
The poor man who has made his way in 
the world, and is determined to do better by 


his son than he fared himself, finds means to | 


send him to the high school or academy, and 
why not to the industrial school ? 

At our colleges public-spirited citizens en- 
dow scholarships, whereby poor and worthy 
students help. The State 
large sums of money to promote education, 
general in public schools and special in the 
medical, law and normal schools, and the State 
has as much right to pay to help make the 
poor man’s son a shoemaker as the rich man’s 
son a lawyer. But before it is possible to 
acquire this aid, it has to be proven that it is 
desirable, that it can be accomplished, and 
this experimenting has got to be done, if 
done at all, by the rich man’s money, and 
the experiment might as well be tried on 
the rich man’s son, that is, if one sees fit to 
call the well-to-do citizen the rich man. 

But there is another view of it, and this is 
the first time the writer has ever ventured 
the expression of the thought: it any 
worse for the poor man’s son to to the 
than for the rich 
more often of the two 
carries down another with him? 

There is a hint thrown out that the work 
would be of the prison labor sort, and, to use 
the common expression, ‘‘ would take the 
bread out of the honest workman’s mouth.” 
It has never been the writer's misfortune to 
an workman 
honest competition. 


receive gives 


Is 


ro 


5 


’ 


‘eternal bow wows’ 


man’s son, who the 


who ever feared 
Plenty of men ruail at 
the prison labor, who could not themselves 


see honest 


do an honest day’s work to save their souls, 
that is, according to others’ ideas of what 
constitutes an honest day’s work. 

The idea is advanced that the result would 
That 
The whole 
plan looks forward to turning out a set of 


be a class of dude mechanics. is 


actly what it would not be. 


ex- 


thoroughly well-trained apprentices, who, 
while they have been acquiring the essen- 


tials of the trade, have gained such general 


AMERICAN 


We are told that the author had better de- 
vote his time to improving the trades 
unions, if there is any room for improve- 
ment. It is one of the commonest of human 
traits, this saying what rich people ought 
to do with their spare money, or how 
working for the general good ought to work. 
It is not probable that any of us will ever 
make much success of what we undertake, 
unless we have faith, and the writer has no 
faith in his ability to improve the trades 
unions. If any others thinks they can, the 
writer has not the least cbjection, nor will he 
ever suggest that they had better be turning 
It is hoped, 


those 


their attention to something else. 


| however, before they begin, they will try 


owning a shop, and have it run by the 
trades unions. 

Radical as was the proposition to make 
the school the attachment to the shop instead 
of the shop an adjunct to the school, ‘‘ Bell 
Crank ” goes further, and questions the neces- 
sity or use of the school part altogether. 

The author had thought that a pretty good 
knowledge of drawing, where a young man 
was in a position to get a comprehensive 
idea of the relation between the drawing and 
the thing itself, was rather desirable to have. 
Whether ‘ Bell Crank” intends us to believe 
that drawing is not of enough use to the 
macbinist to pay for the trouble, or that he 
can get what he needs at the public school, 
is not made clear; if the instruction at the 
public school is enough, all boys do not 
get it. There applying 
mathematics in practice that puts a different 
phase upon it than is possible in the school- 
room. 


is something in 


Inregard tolectures: There are three ways 
to learn how todoathing. The best way 
to get at it and doit, the next to be told 
and the poorest to read about it. There are 
many things to be told and talked about and 
argued, which might as well be told to a 
hundred, allat once, as to each one separately, 
and the general discussion of a mechanical 
subject, or any subject that will cultivate 
the faculty of speaking in public, ought, if 
such thing is desirable, be enough to 
justify the lecture-room attachment. These 
may be only the same things as the public 
schools furnish, still it is believed there will 
found difference the 
school training, where so much is assumed, 
and where the work, if properly managed, 
would show and be based, on the apparent 
fact. 

Learning to make drawings and working 
out the drawings of something that is to be 
made ; solving imaginary problems and fig- 
uring out some shop gear; copying letters 
from the ideal letter writer, and writing a 


be a great between 





knowledge as is likely to be of use to them 
through life, and many of whom might ac- 


quire that gift of all gifts—the learning how | 


to learn. No one would spend any length 
of time in the place without getting value 
received, and those able to advance beyond 
the trade and general knowledge furnished 
by the institution would in no way be hin- 
dered or retarded, but fitted to go ahead. 
Reference to the 
apprenticeship system 


English 
premium to 
that people would pay the money. 


was made 
show 

Mr. 
Booth shows that the premium apprentice- 
ship is in bad repute, and that they all 
aim to something higher than machinists. 
That likely is true, but it does not prove 
that premium apprentices in an engineering 
establishment, where a few privileged boys, 
among a number of others not so privileged, 
ire spoiled—it does not follow that where 
the whole school are equal, all will get the 
‘big head” because they have to pay for 
their education. 

It is not plain why the result of the Whit- 
worth scholarship has any unfavorable bear- 
ing on the subject. 
chanie and giving him a technical education, 


Taking a good me- 


the result that ought to be expected is that 
he seeks a position either where his techni- 
cal knowledge will be paid for, or where he 


can make a living with less work, and so, 


too, take our boys who have no chance to do | 
anything but laboring work, and give them 


i. trade, and it is rather to be expected that 
they will work at that trade, rather than go 
back to ordinary day labor, 





| letter on business ; 
| debating 
the facts 
| things. 
It has been pointed out in the discussion, 
that handicraft, both in skill and apprecia 
tion, has greatly fallen off since the days of 
This is 
true, certainly, in the line of architecture at 
least, and lamentably Handicraft 
still appreciated to a certain extent, but 


discussing a subject in 
school and arguing the case from 
before 


you, are quite different 


the building of the old cathedrals. 


so. is 





seldom, except when directed to the useless 


or ornamental, 
former, the juggler, the gymnast, whether 
in the ring or performing on the piano, re- 


The sleight of hand _ per- 


'ceive as much pay and applause as ever, but 
it is deplorably true that handicraft, when 
|applied to useful purposes, with perhaps 
the exception of the surgeon and optician, 
meets with but little appreciation and less 
reward. 
love, admiration and generosity, like 
tide, like commerce, faith and finances, ebb 
and flow, and when the pendulum swings 


the other way, handicraft may again receive | 


due appreciation and attain its proper place. 
The writer is not ashamed to admit, in fact, 
has the courage to say, that he hopes the 
man’s worth 


time will come when 


measured by what he can do, and his use to 
his 


the world, rather than by his birth, 


money or his knowledge. This 


come ; 


hope from the same motive that leads aris- 
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the wealthy claim that money ts king, or the 
highly educated that bracns are supreme. 
BK. 


JOUN SWEET. 


He Refers to ** Tom,” 
Editor 
I have taken a good deal of interest in the 


American Machinist : 


way ‘‘ Tom” has got out the work with but 


little to do with. It calls to my mind a job 


done when I was a ‘‘’prentice.”” A shaft 
came in 6 feet longer than the long lathe 


The character of the job was such that the 
work must be done on the The 
Old Man looked at the job an hour, then | 
looked of the window equally long; 
after he had gone, Billand [ went and looked | 
out of the window what it was all] 
about. We could see the old apple tree that | 
had stood there from time immemorial. The 
next day the Old Man Bill and I out 
with the log saw and cut the tree off 
level with the bed of the long lathe, 
put the tail-stock on the stump with long 


lag screws. 


centers, 
out 


to see 


got 
ata 
then we 


Then the shaft was put in the 
lathe by putting the end out of the window 
and on tothe tail center, and the job was 
Whether the firm charged the tree to 
the shop plant or the job I never knew. 


done. 


I have I would like a verdict on 
A tool maker makes a die, he being furnished 
with a draft It is set 
in the press, tried. and the blanks pronounced 
correct by both the inspector and the fore 


a Case 


with all sizes given. 


man, but after 30,000 blanks were punched 
005 
a compound die) rendering the 
work unfit for use. 


out an error of is found in one of the 
holes (it is 
Error was not in draft. 
Was the tool maker responsible for any of 
If so, to what extent? 


AP PRESS: 


the loss” 


Conveniences in a Machine Shop, 
Machinist: 

‘““A Mechanic’s”’ 
article, *‘ Conveniences in a Machine Shop,” 


Editor American 
I was much interested in 


in your issue of May 21. 

While lama firm believer in a sensitive 
drill, it is good in any shop, and among 
other things it is a good tool to use for drill 
ing centers, but it is so handy fora 
many that the 
wants to drill his centers he is likely to tind 
it Then 
some one must wait. 

I know it 
the sensitive drill for drilling centers, but in 
the same time the latheman could 
his lathe center and insert a chuck 


vreat 


purposes when latheman 


in use for some other purpose 


does not take long to change 





take out 


Sut rather than this, let each shop have a| 


centering machine, of which there are some | 
good ones; then a boy can do the job as well | 


The olf ed 
centered before the latheman needs it. 


as a man, work can be cut 


The tool-room question is always interest 
I think where 


there is a great lack. 


lacking 


a tool room is 
Of 


many good shops that have none, but if the 


ing. 


course there are 


expense of hunting up and fixing tools, and 


buying new ones unnecessarily, was reck 
oned, the tool-room would come out ahead 


With a tool-room we know where things are, 


and that is just what we want to know. | 
Then if a tool is broken it is repaired before 
some one requires it. This saves waiting 


for it. 
I] have tried several ways of keeping tools 





However, thought and sentiment, | 
the | 


will be 


may never 
it may not be right that it should, | 
and possibly one is inspired to express this 


|tocracy to claim the right to rule, that makes | 


‘* pigeon-holes,” 
rack,” and prefer 
the the 
convenient and requiring the least 


‘wall rack,” ‘‘ revolving 
a stand of shelves, ete. 
inclined wall rack, as being most 
room. 


2») 


Common mandrels are usually from 


inches down in length. In pigeon-holes, a 
mandrel 20 inches long would require floor 
space of 20 inches one way, while the wall 
rack would require but 6 inches. (The rack 
should be made with the bottom but 6 inches 
out the wall.) The 


| the lower rack and the next rack above should 


from heavier tools in 
extend half way down over the lower rack, 
I find 


given 


and so on; this economizes space. 


that more tools can be stored in a 


ispace by this plan than by any other, and 
anything that does not belong in the rack 
will not get pushed back out of sight. The 
|tools will always be in sight, and being 


marked, no marking of the racks will be re 


quired, 


}logues of the manufacturers and in 





cj 


I think it good practice to have a good 
lathe and an emery grinder in the tool 


room; also,a good workman. I count a loss 
of $500 a year for every twelve men em- 
where there is no 


ployed on general work 


tool-room. Where the work is special the 
it is too great 


H. F 


loss is not so great, but then 


to be tolerated. s. 
Another ** Wobblegear,."’ 
Kditor Ame rican Machinist Ps 
Tell Uncle that) old Wobblegear 
isn’t dead yet ; it wasn’t very long ago that 
of 


sen 


the foreman an electric manufacturing 


company Was showing me how nice the 
regulation of lis dynamo was ; and it was 
nice, too; he jumped from one light to 


tiftvy, and back again, without a flicker, and 
when L asked him how it was accomplished, 
he looked very wise, and said that it was all 
in the way the machine was wound, and 
that it was secret, W. L. Cneney. 
Computing Change Gears, 

Editor American Vachinist : 

| interested 
article, 


Ww in 


b. 


Gears 


Grant's 
Odd 
AMERICAN MACHINIST, 
firured the in the 

first finding how many 
to 17 by 


99, being so near to 3.8 within 


as (reorge 


* Finding Change for 
Pitches,” in the 


April 9th. I 


following manner: 


for rears 
threads there was 


12.37 3 


the inch by 


one thousandth, we can practically call it so. 


4 


35 3! fy pitch; dividing §, piteh by 
| pitch of lead serew we cet te X j 8. 
the required gears. Proof: 19 & 7 + 35 
3! Epwarp 1). GLEASON, 
<=>: — 


The tirm of religious publishers that has 
just been robbed of thousands of dollars by 
a Clerk whose salary was S14 a week, is 
probably satisfied that the Elmira Reforma 
tory is the best place for the young husband 
and father whom they have driven through 
But the public, and 
especially the readers of the Churchman. 
well the 


establish 


poverty to forgery 


whether 
to 


may ask Elmira institu 


tion ought not a department 
for reforming the consciences of employers 
who asks heads of families to work for $700 
ayear, The story told in yvesterday’s Com- 
meretal is discreditable to others, as well as 
the 


crime, 


to young man who has confessed his 


Theatrical ventures and stock specu 
bad the 
editor a religious newspaper, 


lations enough, but when 


of 


with an income of many thousands a year, 


are 


reverend 


can only spare &14 a week to his head book 
keeper, he must expect no more sympathy 
for his losses by theft than for such as he 


might suffer by gambling. —Commereial Ad- 


rertiser, 
+--+ —___—- 


At the Massachusetts Institute of Tech 


| nology they use, in connection with lectures 


and other 
paper-covered books, in) which 


on machine tools, steam engines 
machinery, 
are printed illustrations of typical machines 
The illus- 
the 


of the Character under discussion, 


trations are such as are used in cata 


techni- 
cal journals, many of them having appeared 
in our columns; but the grouping of them in 
Classes, so that peculiarities of design can be 
makes the 


readily studied and compared, 


| books very valuable to those interested in 


such matters, and it is a plan which must 
afford avery great deal of help in the system 
atic study of designs by the students of the 
The 
the book arranged by Prof, © 


institute illustrations are selected and 


If. Peabody. 
~ S 

By the death of Mr. Frank Cook the me- 

chanical world has Jost a young man who 

seemed destined to become one of its bright 

lights 

field, Ohio 


Frank became a draftsman in one of 


est He formerly resided in Spring 


where his father is a pattern 


maker, 
the large establishments there, and designed, 
among other things, an automatic nut- 
tapping machine, which was a highly credit 
able piece of work, 
had 


Company, 


For some time past he 
with the Capitol 
of 
gaged in perfecting this nut 


been Manufacturing 


Chicago, where he was en 


tapper and 
At the time of 
from typhoid 


other automatic machinery. 
death, 


| fever, he 


his which resulted 


was 27 years old, 
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lave is obtained by which to overcome the 


| friction 


| pull is given, the direction of motion is the 


|composition of forces. 


/seen practical use made of this fact in rail- 
|road shops, where, when it becomes neces- 


'on the axle, it can easily be done by jacking 


| more easily, if resting upon shafts running 


Subscriptions received in Australia by W.W1ILLIAMsg, | 


17 and 21 Fink’s Buildings, Melbourne, 
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| ously, and the principle is that of the familiar 


| tion. 


“Phenomenal Friction.” 

Some time ago we noticed in the Franklin 
Institute Journal an article entitled Pheno- 
menal Friction, by John H. Cooper, and 
wondered at the time why a phenomenon 
that must have been noticed a great many 
times by nearly every mechanic should be 
considered remarkable or mysterious, as this 
evidently was by the author, and presuma- 
bly the publication committee. The gist of 
the article was that a box being used ina 
Thurston testing machine, which could not 


exerting his full strength, with the spindle 


application of a force of six ounces, when 
the spindle was running. We are more than 


ever surprised to find this article reprinted 


nals, mostly without comment to show that 
it is regarded in any other light than as a 
curious and newly discovered phenomenon. 
Yet every machinist who has done any 
polishing in the lathe is familiar with it, and 
so also are those who have ever moved a 
pulley along on a shaft where the fit was 
close. Polishing clamps that cannot be 
moved at all with the work standing are 
easily moved when it runs, and a pulley 
which could scarcely be moved along a shaft 
by a sledge hammer may be easily moved 
by the hands, if turned about the shaft at the 
same time. The reason for this is that, by 
taking hold of the rim of the pulley, a lever- 


between the bore of pulley and 
shaft, and then, if at the same time a sidewise 


resultant of the two forces acting simultane- 


It is a rule, more- 
over, that works both ways, and we have 


sary to turn a driving wheel center slightly 


the wheel to clear the rail slightly, and 
placing it so that the counterweight will 
tend to turn the wheel in the proper direc- 
Then a portable hydraulic press is 
used to move the wheel endwise on the shaft, 
and when it is thus moved the weight of the 
counterbalance easily turns it upon the axle, 
though as much as 60 tons are required to 


move it endwise. 

Mr. Cooper says that numerous applica- 
tions of this principle will readily suggest 
themselves, and mentions planer platens, 
which may be moved along the bed much 


lengthwise along the bed on each side, the 
bed and platen being fitted to them. This, 
no doubt, would be true enough, but when 
the power required to turn the shafts was 
added to that required to move the platen, | 
we imagine the gain would be a minus 
quantity. It would be a case of robbing 
Peter to pay Paul. 

———-~ pe 

Friction of Nuts. 





At this writing (previous to the Provi- 
dence meeting of the engineers) we cannot 
say what will be the nature of the discussion 
called out by Mr. McBride’s paper, published 
in another column of this issue, entitled, 


i** Some Experiments with a Screw Bolt,” 


but the most evident point in connection | 
with it, it seems to us, is that the experi- | 
ment is wholly inadequate as a foundation 
upon which to base estimates of friction of 
rough nuts when turned upon bolts by a 
wrench, or an attack upon the text-books 


ifor being ‘painfully silent on this sub 
ject,” and leaving the reader ‘‘in a very 


uncertain frame of mind as to how much to 
allow for this element of resistance.” 

When a bolt is turned true, with a true 
thread cut upon it in the lathe, and the nut 
is faced true and smooth, and bears upon a 
smooth and true surface, we have conditions 
which can be practically reproduced at any 
time, and may expect, from any number of 
experiments made under such conditions, 
practically the same results, and a carefully 
conducted experiment with one such bolt 


and nut would readily be taken as fairly 
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representative of what might be expected 
with all others. 

But with a bolt cut by dies in a bolt- 
threading machine, and an unfaced nut and 
rough washer, the case is entirely different. 
We all know that the threads on such bolts 
are likely to be ‘‘ drunken,” and that, while 
some nuts may be nearly square, so that a 
fairly good bearing may be obtained, others 
may be far from square, and, having a bear- 
ing on one side only, not only increase the 
pressure upon that side to the point of ad- 
hesion between the nut and washer, but also 
greatly increase the friction of the threads 
by ‘‘cramping.” 

We should consider that ten bolts 
nuts to experiment upon would be the very 
least number upon which to base the aver- 
age friction that might be expected under 
such circumstances, and twenty-five or even 
fifty would be still better. 

Mr. McBride found in his experiments 
that practically 90 per cent. of the force ap- 
plied at the wrench was used up in friction. 
This may happen to represent about the 
average friction for rough bolts and nuts. 
Of authorities quoted by him, those who 
give figures for the friction place it at 66 per 
cent. to 91 per cent. This is probably for 
true threads and faced nuts, and for differ- 
ent loads, from moderate ones to the heavi- 
est, the friction probably actually varying to 
that extent. 

A comprehensive series of experiments to 
show the friction of nuts and bolts are much 
to be desired, and we hope that Mr. Me- 
make them and 


and 


Bride or some one else will 
give us the results, 





-<—>e- ——_- 
Jet Propulsion. 


who feel interested in the matter 
can, if they choose, easily trace the relation 


Those 


between the results of experiments in jet 
propulsion, detailed on another page of this 
issue, and the experiments of Dr. Jackson 
with his vessels, driven by means of small 
jets, using high pressures. 

According to our understanding of Jack 
son’s theory, the expected efliciency of his 
jets depended mainly upon the resistance to 
motion offered by the external water sur- 
rounding the jets—its inertia, so to speak. 

The experiments made by Mr. Everett 
make it more ever Clear, think, 
that this principle does not apply to jet pro- 


than we 
pulsion at all, but that the tendency of a 
boat to move forward by the action of a jet 
is due simply to the reaction resulting from 
giving motion to the water in the opposite 
direction. 

There is another point in this connection 
not shown by the experiments, but which is 
suggested by it, and that is, that really the 
reaction of the nozzle will be less, the deeper 
itis immersed, so long as the pressure within 
the nozzle remains the same. This becomes 
clear when we consider what would happen 
were the nozzle carrying 100 pounds press- 
At 
this depth the external pressure of water 
would just equal that of the jet, and there 


ure, immersed to a depth of 230.4 feet. 


would be neither action nor reaction, 

This, of course, is independent of the 
further fact that a pressure of 100 pounds 
above the external pressure would, theoreti- 
cally, be as easily maintained at 230 feet 
depth as near the surface. 


There is nothing that promises more good | 


in a mechanical way in this country than the 
very general association of men of kindred 
mechani 


occupations, The associations of 


cal engineers, of boiler makers, of stationary | 


engineers and others are surely doing good 


work. We are hardly as yetup to Euro 
pean practice in this respect, but we are 
getting there pretty fast. 
——— ope —-- — 
A correspondent writes us: ‘‘I want to} 
enter a protest against the habit that men 


have of trying, in setting forth the merits 
of their own manufacture, to belittle what 
others do. 
a bit; on the contrary, I believe it 
When I read a circular | 

tind out what a given machine will do; 


I don’t believe it helps the case 
preju- 
to 
not 


dices it. want 


what some other machine will not do.’ 








A Proposed Systematic Study of Taxa. 
tion. 


There isa growing conviction that there 
are many features of our American system 
of taxation that are, to say the least of it 
capable of being improved. Those who ar. 
earning what they receive by any kind of 
| honest endeavor are becoming convince; 
that taxes are so levied as to bear more 
heavily upon them than upon those who do 
nothing or next to nothing that is of the 
least use to anybody. In fact, it is apparent, 
as we have shown in these columns from 
time to time, that some features of our tax 
laws are so arranged as to operate directly 
to discourage any kind of enterprise or work 
that would be of benefit to mankind, while 
encouraging mere speculation that benefits 
no one but the speculator. 

But when tax laws are to be changed, 
action should be based upon intelligent 
knowledge of the principles of taxation, and 
this can, of course, be best acquired by study 
and discussion carried on by citizens inde 
pendent of partisan politics. All good citi- 
zens will therefore welcome the formation of 
such an organization as the New York Tax 
Reform Association, an advance copy of 
whose principles we have just received. Its 
object is to discuss and educate with a view 
to securing intelligent legislation in response 
to an intelligent popular demand. 

Among the principles of the Association 
we find the following: ‘The most direct 
taxation is theoretically the best, because it 


gives to real payers of taxes a conscious and 


direct pecuniary interest in honest and 
economical government. Mortgages and 
capital engaged in production or trade 


should be exempt from taxation, because 
taxes on such capital tend to drive it away, 
to put a premium on dishonesty, and to dis- 
courage industry. Real estate should bear 
the main burden of taxation, because such 
taxes can be most easily, cheaply and cer- 
tainly collected.” 

Any movement in the direction indicated 
by these principles can but be of special in 
terest to manufacturers and mechanics, and 
it behooves them to give some attention to 
the arguments upon which they rest, in order 
that their influence may be felt in accord- 
ance With their convictions on the subject, 
whether { As the asso- 
ciation says, ‘‘Spasmodic and unreflecting 
tinkering with it [the present system of 
taxation] is unlikely to result in substantial 
improvement,” 


for or against them. 


It is worthy of note that the names of 
some heavy real estate owners are appended 
to the principles as issued, including the 
present and an ex-president of the New 
York Real Estate Exchange, but these men 
are, we believe, in every instance active men 
of affairs as well, who know that progress 
(and, ultimately, the value of real estate) de- 
pend upon work of some kind, and believe 
that some of our tax Jaws stand in the way 
of useful work. : 


Se 


Literary Notes. 


COMPRESSED AIR PRODUCTION. Rules, Tables 
and Illustrations relating to the Theory and 
Practice of Air Compression, and Compressed 
Air Compression, The Best Practice in Europe 
and America Compared. By William L. Saund 
ers, M. Am. Soc. C. E 








Mr. Saunders bas made a special study of 
| the question of air compression, and is rec 
ognized as an authority. The pamphlet be- 
|fore us isa reprint of a lecture delivered 
f Sibley College, Cornell 
invitation of its director. 
Though the pamphlet is a small one, into it 


| before the students o 
| University, by 


has been compressed a great deal of valua- 
‘ble information regarding the theory and 
practice of air compression, ana it is a pub 
lication which will be welcomed by engi- 
/neers generally. It is shown conclusively 
by facts and figures that, though the plan of 
cooling the air by water injection, as prac- 


ticed abroad, has been abandoned in this 
country, yet the total efficiency of the best 
American machines is practically as high, 
| because friction is very much further re 
| duced, while the machine 
| simple in construction, 
| of the best 


much more 
The total efficiency 
European machines is given as 


1s 
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84 per cent., while that of the American 
machines is 83.5 per cent. Engineering 
News Publishing Co., New York. "Pric e, 50 
cents. 


THE ELEMENTS OF DYNAMIC ELECTRICITY 
AND MAGNETISM. By Philip Atkinson, A.M. 
Ph. D., author of ‘Elements of Static Electric- 
ity,”’ and “The Elements of Electric Lighting.” 


This book was written for learners, com- 
prising those who have a good education, 
and students who intend to become electri- 
cal engineers, to whom a thorough knowl- 
edge of elementary, physical, electric prin- 
ciples is important as a preparation for a 
more extended mathematical course. The 
book contains thirteen chapters, treating on 
the voltaic battery; one-fluid cells; two; 
fluid cells; battery formations ; 
electro-magnetism ; electric measurement ; 
the dynamo and motor; electrolysis ;  elec- 
tric storage; the relations of electricity to 
heat; the relations of electricity to light ; 
the electric telegraph ; the telephone. Each 
chapter is intended to be a complete treatise 
on the subject to which it relates, and the 


magnetism - 


whole thirteen to embrace all the essential | 


facts pertaining to that form of electricity 


which manifests itself in currents, as dis- | 


tinct from the form knownas static. Mathe 
matical reasoning, where required in 
author’s opinion, has been reduced, as far as 
possible, to ordinary language, intelligible 
to unmathematical readers. This is an ex- 
cellent book, and no earnest and attentive, 
liberally educated person who 
extend his knowledge of electric principles 
can fail todo so. But there will undoubt- 
edly be a class of readers who will need 
more elementary works treating on _ this 
subject, before they can master this book. 
It is published by D. Nan Nostrand Com- 
pany, 23 Murray and 27 Warren 
New York. Price, $2 


desires to 


streets, 


Key to Steam Engineering is the title 
of a neat little handbook of 90 pages, 
issued by the Mason Regulator Co., manu- 
facturers of steam-regulating specialties, 10 
Central street, Boston, Mass. This is an 
excellent little book, written in the simplest 


language possible, and the computations are 


of subjects relating to civil and mechanical | 
engineering, and all of a practical nature. | 


Its price is 50 cents. 
>: > - 
Mr. Wm. Lodge, 
Machine Tool Company, Cincinnati, and Mr. 
P. E. Montanus, of the Springfield (Ohio) 
Machine Tool Company, called at this office 
a few days ago on their way to Europe, 
where they partly for recreation and 
pleasure, and partly to attend to matters in 
connection with export trade in machine 
tools. 


FIONS ap 
Ques Sisuens 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 


£0, 











| sheet. 
(281) W. G. R., Boston, Mass., writes: 
Please advise me through your columns 


the | 


| pound and single. 


| 


what the best rule is for finding the horse- 
power of high-speed engines, both com- 
A.—See answer to Ques- 


tion 428, in our issue of November 6, 1890. 


(282) W. S., Brooklyn, N. Y., writes: 
Kindly inform me what style of an engine 
to use for a flat bottom boat 13 feet long, 4 
feet wide? A.—A flat bottom boat is not a 
suitable one for an engine, but if you insist 
to put one in, an upright engine with cylin- 
der 1% inch diameter, and 24-inch stroke, will 
be as good as any other. 2. Please state 
price. A.—The price you will obtain from 


}any manufacturer of engines. 


(283) W. R., Chicago, Il., writes: Please 


| state the Metaed r of a boiler 14 feet long, 


given in their simplest form, making the}! 


valuable to the practical 
rannot comprehend other 
technical character. The 
the first 
boilers, en- 


book extremely 
engineer who 

works of a more 
book is divided into two parts; 
treats on air, water, fuel, steam, 
gines, belts and shafting, speed of pulleys, 
etc., and contains tables. This part of the 
work is composed of short questions and an- 
swers, such as are likely to arise in the mind 


of an intelligent and practical engineer. Part 
Second treats on the combustion of coal, 
chemically and practically considered. It is 


written in an interesting manner, and a care- 
ful study of the subject, as it is here pre- 
sented, cannot fail to be of benefit to those 
who wish to become familiar with the nature 
of combustion. 

The book does not 
tisements; in fact, 
regulating specialties made by the company 
is once mentioned ; but it is full of interest 
ing and profitable matter for steam engi 
neers, and it is worth more than the price 
asked. Itis sent out by the Mason Regu 
tor Company for 30 cents. 


contain any adver- 


not once of the steam- 


MECHANICS’ PRACTICAL REFERENCE BOOK. 
Containing Mathematical and Geometrical Rules 
and Tables. 

This little paper-covered pocket-book of 
43 pages contains ordinary simple rules 
arithmetic and mensuration, such may 
sometimes be fergotten. it 
contains a few useful tables which will be of 
service by keeping them conveniently at 
hand. All these rules and tables are com- 
piled in a very handy form, making a small 
book well adapted for reference, but covering 
comparatively a small field. It is published 
by Summit Publishing Co., Akron, Ohio. 
Price, 15 cents. 


as 


Besides these, 


No. 50f The Technograph, which is pub 
lished by the Civil Engineers’ Club and the 
Mechanical Engineers’ Society of the Uni- 
versity of Illinois, is well supplied with 


52 inches diameter, with 44 flues, 34 inches 
diameter. A.—Allowing 15 square feet of 
heating surface per horse-power, we should 
rate Tt at 46 horse-power. 2. What is the 
horse-power of a plain slide valve engine, 
cylinder 11x15 inches, running at 132 revo- 
lutions, with 60 pounds steam pressure ? 
A.—27 indicated horse-power. 


(284) Reader, New York, writes: Would 
you please state what relative increase of 
power will be required to double the speed 
of the wheel, or fan, of a centrifugal pump ? 
A.—The increase of power will de pend on 
the construction of the pump ; it is not the 
same for the different types of pump. We 
should advise you to write to the manufac 
turers for catalogues ; these geneially give 
the power required. 


(285) G. F. W., Portland, Oregon, asks: | 
About what is the indicated horse-power of 
a compound condensing engine of the follow- 
ing dimensions: High-pressure cylinder, 3 | 
inches diameter ; low-pressure cylinder, 6 
inches diameter; stroke, 
pressure, 100 pounds; 
ure cylinder at 3}; 
400 per minute ? A.—We should rate it 
14 indicated horse-power. 2. How much 
heating surface will I require in the boiler ’ 
A.—About 150 square feet. 


(286) R. K., New Castle, Pa., writes: 
Please give me the name of book, and where 


i 
5 inches; steam | 
cut-off in high-press 


it can be obtained, treating on stationary 
engines, giving description and cuts of dit 


ferent types, and methods of building en 
gines, and formulas that are essential in en 
gine building. A.—Descriptive Treatise on 


Constructive Steam Engineering, by J. M. 
Whitham, M. E., C. E. The formulas are 
given in Steam Engine Design, by the same 


author. 
Wiley 
York. 


(287) B. 


Both books are published by John 
& Sons, 53 East Tenth street, New 


R., Drammen, Norway, writes ; 


Please inform me if you know of any ice 
breakers being used employing circular 


saws for cutting the ice. If not, have any 
attempts been made in that direction, and 
what was the principal failure of such an 
attempt. Where can I obtain information 
on this subject?) .4.—We have seen circu 
lar saws used for cutting ice, but we cannot 
say Whether this mode of cutting ice is as 
satisfactory as other methods. We do not 
remember the maker of this machine, and 
we do not know of any books which treat 
on this subject. Probably some of our 
readers may give us some of their ex- 
perience in cutting ice by machinery. 

(288) W.H. W., Millerstown, Pa., writes : 
Please state what the Atlantic cable is cov 
ered with. Is it coated with rubber, or 
what are the chemicals employed in making 
it? I wish to make some experiments on 
something that will take the place of leather 


valuable and interesting matter on a variety cupsin suction pumps exposed to the action 





| 
number of revolutions, | , 
at} 


|to stand the wear ? 


a 
of the Lodge & Davis | 
| external sheath made of ten iron wires, 
|covered with hemp. 








| 


| 





of salt water. Can you suggest 
that will be as pliable as rubber, and tough 
A.—The core of 
Atlantic cable laid in 1866 is protected first 


the | for Appleton Mfg. Co.’s Emery Grinding Machinery. 


something 


by a stout layer of gutta-percha, then by a} 


woven coating of jute, and outside of all an 
each 
The shore ends are 
more strongly protected by external wires. 


| go ods are ordered. 


| seller; 


We cannot suggest any‘hing better than | 
leather. 
(289) G. M., New York, writes: In your | 


answer to Question 70, relating to columns, 
the last formula reads 
36,000 


R 
3,000 2? 


P 


_— 


It seems to me that the omission of A is in 
correct. And in the tirst formula for solid 
pillars there is evidently a misprint ; instead 
of 7, it should read 7?.. A.—We thank you 
for drawing our attention to the errors. 
The letter A should not have been omitted ; 
and 7? should have been used instead of 

2. T understand that the last two formulas 
are for square pillars, as / represents a side ; 
am I right? 4.—Yes. 


(290) R. C. Torrington, 
We have an iron smoke stack which has 
been in use but three years, and has cor 
roded to such an extent as to compel us to 
replace it by a new one. Is there anything 
that we can coat the inside with to make it 
last longer?) We use nothing but soft coal. 
A,—Dixon’s silica graphite paint is often 
used for this purpose, and, it is said, with 


Conn., writes : 


good results. If this should fail to over 
come the corroding, we should advise to 
line the stack with fire brick from 24 to 44 


inches thick, according to size of stack. If 
the stack is over 5 feet diameter, the lining 
should be 9 inches thick for about one-third 
of its whole height, and 44 inches thick the 


remaining distance. There should be a 
layer of fire clay between the brick lining 
and the metal sheet. This lining will, of 


reduce the cross-sectional area of the 
stack, and, therefore, allowance for the lin 
ing should be made in designing a new 


stack. 


course, 


(291) 
writes : 


T. W. R., Perth Amboy, 
Please inform me how to procecd 
to learn mechanical drawing without a 
teacher; and how I can become familiar with 
the mechanism and use of lathes, milling, 
drilling, slotting and screw-cutting machines 
and other tools used in a machine shop. 
Also state what other sciences are necessary 
for me to study to become a thorough ma 
chinist and mechanical draftsman. I am at 
present employed as an apprentice ina draw 
ing-room of a large manufacturing com- 
pany, but I have few opportunities of study 
ing the above-named machines, having 
plenty to do with the work relating to the 
special machines which are manufactured by 


INS iz 


the company. A.—To learn drawing we 
should advise you to study the articles on 


Practical Drawing recently completed in the 
AMERICAN MACHINIST. Close observation, 
experience, in addition to a close attention 
to descriptions of machinists’ tools and other 
matter in technical journals will enable you 
to become familiar with these tools and their 
For the study to be pursued so as to 
become a thorough machinist and draftsman 
we must refer you to our issue of February 
9, page 4, current volume. 


uses. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach ua not ater than 
Saturday morning for the ensuing week's issue. 


3. Grant—Gear Wheeis. See 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering ~ Philadelphia and N.Y. 

Shafting Straighteners. . H. Wells, Tampa, Fla 

N. Y. City Bolt & Nut Co, Limited. 

*Bradley’s Power Hammers, the best in the 
world.’ 20 sizes. Bradiey & Co., Syracuse, N. ¥ 

Drop Presses. Punches and Shears. Williams 
White & Co., Moline, IL, manufacturers, 

Pattern and Brand Letters A variety of sizes 
and styles. Heber Wells, 8 Spruce St. New York. 

Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St.. N. Y. 

Ice and Refngerating Machines, 170 sold, and 
succeesful. David Boyle, 521 Monroe st., Chicago, Il 

** How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 112 Liberty St.. N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y 

Milling Machines. Pedrick & Ayer, Philadelphia, 
Pa. 


Greorge 


p 


Universal Grinding Machine. Pedrick & Ayer, 
Philadeiphia, Pa. 
Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 
$13.00 I. Dea L. Dri awing Stands. The original 


. Rogers, Troy, N. Y 


Send for postal. 


One Star Hack Saw will cut 
without filing. 


S. A. Smith, 


steel a whole day 


23 So. Canal St., Chicago, Il... agent 


For the Latest Improved Diamond Prospecting 
Drill. address the M. C, Bullock Mfg. Co., 138 Jack 


son St., Chicago, Il. 
Send $1 for C 
Over 550 pages. 


atalogue D, Fine Tools and Supplies. 
Fully illust’d, Free when $10 worth 
Frasse & Co,, 92 Park Row, N.Y 

“Twenty Years With the Indicator,’ by Thomas 
P ray. Jr. 10,100 sold. Price, $2.50. Order of book 
take no other. 

Audubon Machine Works, New 
Electrical work, superior facilities. 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
a xr Works, Drinker St., Philadelphia, Pa 

S. W. Card & Co., Mansfield, Massy make every 
thing r in ae line of Taps and Dies. S. A. Smith, 28 
8. Canal St., Chicago, Western Agent. 

For best Return Steam Traps, Pressure 
tors, Positive-Acting Pump “eg” Back-Pressure 
Valves. T. Kieley, 11 W. 13th St..N.Y. Send for des'n 

For the latest improved Eco entric Hook, Con 
necting Rods and Stub Ends, address T. C. Dill Ma 
chine Company, Philadelphia, Pa. 

Self-adjusting Hand-Screw for pattern) makers 
cabinet makers and wood bey rs generally. Send 
for circular. Wm. H. Denney, Lancaster, Pa 

N. Y. City Bolt & Nut Co, ante d, 83 and 35 Des 
brosses St.. N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates 

Our catalogue of books on all subjects, including 
books for machinists and engineers, sent free 
Norman W. Henley & Co., 150 Nassau St., N. Y 


Haven, Conn. 
Builders of ma 





Regula 


Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. J. E. Snyder, Worces 
ter, Mass 

25" “Only Drill Press built on 

32 ’ *Ko-rekt’ principles, 

37" | even if they come from Jersey.’ 

a3" Gould & Eberhardt, New Ark, N. J 


DuBois & DuBois, Patent Attys. 
—-. D.C , procure first-class patents. Send stamp 
for illustrate ‘d pamphlet, * Mareb of Invention,” con 
taining valuable information, and lit of references 
Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent C 

31 Nassau street, New York 


715 11th St. Wosh 


ases, 


Send for Brief History of Patent Legislation 
Foot and Power Presses for Metal, Paper ard 


Estimates 
Edwin B sStimp 
31 Spruce St., New York 

Hawkins’ Calculations for Engineers, Firemen 
and Steam Users can be ordered through the news 
companies in 10 parts; 25 cents each, orinone bound 
volume, $2.50. Theo. Audel & Co., publishers, 91 
Liberty Street. Catalogue free 

Every draftsman needs one. The Engineer's Sketct 
Book of mechanical movements, appliances, devices, 
contrivances.ete .by TW. Barber. 1.936 iilustrations 
8vo . cloth, $3. Catalogue of books on mech. subjects 
free, EK & F.N. Spon, 12 Cortlandt St... New York 

De Lamater Screw Propeller Wheel. made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N 
J., who have purchased from C. H. De Lamater & 

».. New York, all their patterns, books of record, 
gauges. ete Location and equipment well adapted 
for Ileavy Steamship Repairs. 

Club Rates.-If no one is getting up a club for the 
AMERICAN MACHINIST in your town or establish 


Leather. Perforating Dies a specialty. 
given for special machines or dies. 
son & Son, Manufacturers, 


ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful 
ton St.. New York. 


‘Binders’ for the AMERICAN MACHINIST. Two 


styles—the “Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
*“New Handy.” mailed at 50c. each. ‘The former 


while the latter has flexible 
Kither will hold 
American Ma 
New York. 
“Indicator Practice and Steam Engine Economy 

By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


has stiff board covers, 
covers with full page opening flat. 

the entire 52 issues of any volume. 
chinist Publishing Co., 96 Fulton St., 
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eotton-mill to be estab 


N, ¢ 


Another 


is reported a 


s 


lished at Newton, 


Cox & Morrison are to build a new boiler-making 
plant at Wheeling, W. Va 
The Western [ron Company, of Kansas City, Mo., 


is to remove to Kenilworth, Mo. 


The Murray Metallic Packing Company has been 
incorporated, at Albany, N. Y. 
The Jonesboro (Tenn,) Cotton-mill will double its 


| capacity in the fall, it is reported 


New is to be added to the Packard 


Lamp Company's plant at Warren, Ohio 


machinery 
A machine shop 108x40 feet is in course of 
tion, at Barre, Vt., by Whitcomb Brothers 
New machinery be added to the 
Leather Company's shop at Fort Worth, 
A. J 
foundry 


erec 


Shoe and 
Tex 


is to 


Nanquin will, it is reported, erect: an iron 


and machine shop at Orange, Texas 


Jackson Brothers will erect a foundry and ma 
| chine shop, 100x40 feet, at Hillsborough, N. 

The erection of a foundry and machine shop is 
contemplated by Lewis Miller, at Chester, Pa. 

J.B. Barrett & Co. will probably erect an iron 
foundry and machine shop at Wytheville, Va. 


McColl, S. C., is to have 
company for the 
The Nashville 


Company contemplates the 


a cotton factory, a stock 
having been organized. 

Woolen Manufacturing 
addition of machinery. 


purpose 


(Tenn.) 


A stock company will probably be organized te 
establish a builders’ hardware factory in Wheeling 
|W. Va 
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| 

The Standard Nut Lock Company has been incor- | 
porated, 
$100,000. 

The Stanly Manufacturing Company has been | 
organized, at Bilesville, N. C., with a capital stock | 
of $25,000. 

Articles of incorporation have been applied for 
by the Montreal (P. Q.) Metal Company, capitalized 
at $50,000. 

It is reported that an English syndicate has con- 
tracted for the erection of aniron furnace at Queen 
City. Texas. 

The Industrial Iron Works, of Bay City, Mich.. | 
to build an addition, 255x90 feet, to 


are preparing 
their works 

The Southwestern Steel Post Company, of East | 
St. Louis. has been incorporated, with a capital 
stock of #500000, by A. B. Bennett, H. Pope and W. 
P. Clarkson. 

The Industrial Iron Works, at Bay City, Mich., 
are preparing to build an addition, 225x90 feet, to 
their works. 

Negotiations are now pending for a new steel 
plant to be erected at Mendelssohn, in the Monon- 
gahela Valley. 

The Minneapolis Rolling-mill Company is the 
name of a new concern recently organized at Min 
neapolis, Minn. 

The old Spaulding nail-mill, at Brilliant, Ohio, is 
to transformed bar-mill. The work 
now in progress. 


be into a is 

The Nashville Woolen Manufacturing Company, 
Nashville, Tenn., will put some more machinery in 
their mill shortly. 

C. E. Fink contemplates the organization of a 
stock company to erect an electric light plant at 
Westminster, Md 

A Schenectady (N. Y.) firm are arranging to erect 
a foundry. at Lansingburgh, N. Y., which will em- 
ploy about 100 men. 

The firm of E. Broad & 
edge tools, of St. Stephen, N 
as a stock company. 


manufacturers of 
is to be organized 


Co., 


B, 


The Marion (Ss. C.) Cotton-mills Company will, it 
is reported, increase its capital stock and the capac- 
ity of its cotton-mill. 

The Hendrick Manufacturing Company, of Car 
bondale, Pa., have broken ground for a new ma- 
chine shop 140x40 feet. 

A proposition has been made for the organization 
of a stock company to erect a new electric light 
plant in Charleston, S ©. 

Mason, Ford & Co. are reported as having bought 
the $100,000 pump works of the Metcalf Manufac- 
turing Co , Eddyville. Ky, 

The capacity of the Nanaimo Foundry Company's 
plant at Nanaimo, B. ©., is to be increased by the 
addition of new machinery. 

A steel plant is contemplated at Strasburg, Va., 
by W.G Carroll, who, it 
land with that end in view. 


ix reported, has leased 


Eastern capitalists are endeavoring to organize a 
stock company forthe erection of a new electric 
light plant in El Paso, Texas. 

J. Hi. Kruse will rebuild at once his plumbing, 
tinners’ and light machinery shop, at De Funiak 
Springs, Fla., recently burned. 

The Hill Machine Company, Florence, Mass., will 
erect brick pattern house, which will be 50x25 
feet, 12 feet high, and fire-proof. 


The Noyes & Nutter Manufacturing Company, 
Bangor, Me., are erecting a new foundry building 
at that place, at a cost of $6,000. 

The organization of a stock company to erect an 
ice factory is talked of at Arkansas City, Ark. J.W. 
Dickinson, Jr., can give information. 

The Bailey Farrel Manufacturing Company, of 
Pittsburgh, Pa, with a capital stock of $300,000, 
was granted a charter on the 3d inst. 

J.C. Cary is endeivoring to organize a $250,000 
stock company for the purpose of erecting a cotton 
mill on Little River, near Seneca, S. C. 

The Royal Bridge and Iron Co. (Montreal, Can..,) | 
has been incorporated, with a capital stock of $30, 
000, to manufacture steel und iron bridges, etc. 

The Edes Mixter & Heald Zinc Company. Mosey 
Creek, Tenn., is reported as putting new machinery 
in and increasing the capacity of its zine works. 

The Murshallville Manufacturing & Improvement 


Company contemplates the erection of an iron 
foundry and machine shops at Marshallville, Ga. 





A movement is on foot at Scranton, Pa., to build 
wire drawing plant and 
Nolan 1s mentioned 
prise. 


a nail factory. James | 


as the originator of the enter- 


L. Schutte & Co. are to erect a factory and ma 
chine shop at Philadelphia, Pa. The building is to | 
be 80 feet square and six stories high, with a buse- 
ment, 


The capacity of the plant of the Merchants’ Man- 
ufacturing Company, of Fall River, Mass 
increased by the addition of a 
boilers, 


. is to be 
number of new 


The J. L. Perry Machine Company, of Chicago, 
Ill., has been incorporated, with a capital stock of 
$100,000, by W.s. Hoffman, J. P. 


McCourty and G, | 
W. Kolb. 


The contract for building the machine shops of 
the Norfolk & Western Railroad Company, at 
Shenandoah, Va., has been awarded, The amount 
is $50,000, 


| galvanized iron cornices. 


| doubtless be built. 


Pa.. $40,000 was subscribed for the erection of a | 
new structure. 





The Drummond-McCall Pipe Foundry Co , Mon- 


tal stock of $50,000. for the manufacture of water 
and gas pipe, ete. } 


| ¥ P sc 
treal, Canada, bas been incorporated, with a capi- | 


Fort Erie, Ont., isto have a plant for the manu- 
facture of tin goods. F. G. O’Ehle is the chief in- 
stigator of the cause, and promises to push matters 


as much as possible. | 


The Willis Manufacturing Company. at Gales- 


| burg, Ill, bas been incorporated, with a capital 


stock of $10,000, to manufacture sheet work and 


The Acme Water Lift Co. has been incorporated, 
at Jacksonville, Fla., with an authorized capital 
stock of $25,000 to manufacture the Acme water 
lift and other machinery. 

A stock company will, it is reported, be organ- 
ized, at Grover. N. C., for the purpose of erecting a 
cotton-mill. N B. Smith, of Clover, S. ©., can 
probably give information. 

At Orlando, Fla., the South Florida Foundry and 
Machine Works will soon put 1n an outfit for the 
manufacture of tubular boilers, and is now in the 
market for suitable machimery. 

It is reported from Omaha that a large new ma 
chine shop will be built by the Union Pacific at that 
point, considerably larger than the combined 
capacity of the shops now located there. 

It is reported that a Pittsburgh (Pa.) firm has 
leased the old Gephart foundry and machine shops, 
at Cumberland, Md., and will put the plant in ope- 
ration for the manufacture of electrical supplies. 

The Malleable Iron Works at Chattanooga, 
Tenn , have started up. The works have been in 
course of construction for nearly a year. They 
cost $75,000, and will give employment to 100 men. 

Ii is announced thata plant for the manufacture 
of iron and steel on a large scale will be erected, at 
Harrisburg, Pa., within the next six months. The 
enterprise is projected entirely by local capitalists. 

The E. D. Swift Powder and Cartridge Manufac- 
turing Company has made a proposition to estab- 
lish a $200,000 cartridge and powder factory in 
Farmville, Va., provided the citizens subscribe 
$50,000. 

The Nickel Steel Co. organized, and 
have made application to the Ontario Covernment 
for a charter. The company intend to erect smelt- 
ing works at a point on the north shore of Lake 
Huron. 


has been 


A charter has just been issued to the Cotton 


Shoals Electric Light and Power Company, of 
Graniteville. S C. Directors, Alvin Ethridge and 


W. A. Edwards; capital stock, $10,000, in shares of 
$50 each. 

An order has already been placed for a porcion of 
the machinery for the Jefferson (Tex.) $1,000,000 
steel plant. Expert engineers have been employed 
to arrange all details of plans for the construction 
of the works. 


Curtin & Hebert, of Gloversville, N. Y., write us 
that their new shops, referred to in our issue of 
June 11, will be erected at Gloversville. They ex- 
pect to manufacture special sewing machines for 
use in making gioves. 


The Stearns-Roger Manufacturing Company has 
been incorporated in Denver, Colo., with a capital 
of $250,000, to take over the business of Stearns, 
Roger & Co., manufacturers of mining machinery, 
with works at Pueblo. 


Pittsburgh (Pa.) Chicago (L1] ) and Tennessee capi- 
talists are reported as organizing a stock company 
to construct a steel plant at South Pittsburgh, 
Tenn. The South Pittsburgh City Co. can proba- 
bly give information. 


The Canton Foundry Company, of Canton, Ohio, 
have purchased a site at Hammond, Ind., to which 
they propose ty transfer their works. ‘The land 
lies north of the Grand Calumet River, within 20 
miles of the center of Chicago. 


The new shops for the Morton Manufacturing 
Company, of Romeo, are ready for occupancy. 
They are located at Muskegon, Mich., and were do- 
nated the company by the citizens of that place. 
The plant was erected at a cost of about $30,000. 


In the event of the sale of the franchises and prop 





at Detroit. Mich.. with a capital of | Hanover Foundry and Machine Company at York, | Iron Works from South Boston, Mass , to Middles- 


borough, Ky., have been completed, and work upon 
the buildings commenced. The company will have 
a paid-up capital of nearly $600,000, and will employ 
about 500 men. 

The Harriman Manufacturing Company is re 
ported as having closed negotiations with the 
Bailey Auger Bit Company, of Lancaster, Ohio. for 
|; the removal of its auger bit works to Harriman, 
| Tenn., where the company will reorganize, with a 
| capital stock of $50,000. 

We are informed that the Hoppes live steam feed- 

water heater and purifier, under test for six 

| months by the Minneapolis water-works, for keep- 

ing the boilers clean and free from scale, has been 

accepted, the chief engineer reporting that its ope 
ration was entirely satisfactory. 

The Atlanta Iron and Steel Casting Company, re 
cently organized at Atlanta, Ga., with a capital 
stock of $150,000, for the manufacture of malleable 
sastings, has elected Edward Van Winkle presi- 
dent; H. L. Atwater, vice-president; A. R. Bryan, 
secretary, and W. H. Trezevant, treasurer. 

The Iowa Iron Works Company, of Dubuque, Ia.. 
is talking of removing to St. Louis, Mo. It desires 
agood location, with an extensive water front for 
the accommodation of the boat-buiiding business, 
which is its chief occupation. About 300 hands will 
be employed when the plant is in operation. 


An Obio party is corresponding with the Big 
establishment of a shoe factory, foundry and ma 
chine shops, rolling-mill, electrical works, 


works, planing-mill and sash, door and blind fac- 


iron 


industries. 

A proposition has been received by the Mercan 
tile and Manufacturers’ Burean, of Denver, Col. 
looking to the location of a nail factory in that 
city. An Ohio manufacturer proposes to establish 
a plant with a capital of $35,000. He will employ 
about 80 men, and expects to manufacture 50,000 
kegs of nails annually. 

The Canda Manufacturing Company has been in 
corporated at Carteret. N. J., with capital stock of 
equipment or leasing of the same. The stockhold 
ers of the company are: C. J. Canda and J. W. 
Savin, of New York City; C. P. Haughians, Brook- 
lyn, N. Y.; E. S. Savage, Woodbridge, N. J. 

Work on the new buildings to be occupied by Jos 
F. Wangler’s boiler making plant, at St. Louis, Mo., 
is being pushed with great The old plant ts 
being torn away piece by piece to hurry the im 


vigor. 


new quarters will be occup.ed just as soon as they 
will afford shelter to the machinery and men. 

An agreement between the city of London, On- 
tario, and the Grand Trunk to give the company 
$100,000 bonus for maintaining their principal car 
shops west of Toronto there, has passed the city 
council on condition of $150,000 being expended on 
the work and 500 menemployed. The question of a 
bonus will have to be submitted to the people for a 
vote. 

The Eureka Tempered Copper Company, of North 
East, Pennsylvania, on account of its largely in 
creasing business, has found it necessary to enlarge 
its plant, and is now laying the foundation for a 
new molding room 50x140 feet, hoping that the in 
creased facilities which this addition will afford 
may enable it to meet the increasing demand for 
tempered copper. 


The Cumberland and Unaka Iron and Steel Com 
pany, recently incorporated at Knoxville, Tenn., 
has organized, with J. L. Murphy, president; David 
Getaz, vice-president, and W. R. Murphy, secretary 
This companys purpose 1s to control the Conley 
process of making steel, and it is reported that a 
local company will be organized at once to erect u 
plant at Knoxville. 


The new safe and lock works which are to be 
erected at Elizabeth, Pa., has been duly organized, 
with a capital stock of $200,000. They elected J. R 
Wylie as treasurer, and C. H. Underwood, E. W. 
Neff, J.T. Hough, J. B. Sherriff, H. Graham, 
W. C. Voigt, and John Collier as directors The 
company will be known as the American Vault, 
Safe and Lock Company. 


Jas. 


The Brilliant Iron and Steel C of Briliuiant 
Ohio, will commence at once upon a new depart 


ment in the old Brilliant nail works. The old plate 


o., 





erty of the Baltimore City Passenger Raiiway Com- 
pany, Baltimore, Md., now being negotiated, sev- 
eral power plants to operate the lines by cable will | 
Bernard Cahn can give partic 


ulars. 


The Southern Farm Tool Company has been in- 
corporated, at Atlanta, Ga, by Thomas Lumpkin, 
A.M. Hipps and others. Capital stock, $100,000, 


| places. 


mill and a part of the nail factory will be torn out, 
and two merchant bar-mills will put in their 
The company has decided to abandon the 


be 


change the plant into a sheet and bar mill. 


It is reported that the South Pittsburg (Tenn., 
Pipe Works will increase its capital stock from 





and the business to be carried on is the manufact- 
ure and sale of machmmery and agricultural imple- 
ments. 


The North Avenue Electric Railway Company, of 
Baltimore, Md., will probably soon commence the 
erection of its electric power plant at North and 
Slingluff avenues. The plant is to include two 125 | 
horse-power engines, and two 80,C00 Watts gen- | 
erators. 


The Lownes Manufacturing Company, Hunts- 
ville, Ala., is a new concern that will engage in the 
manufacture of Lownes patent pipe and combina- | 
tion wrenches. The Lodge & Davis Machine Tool 
Co., Cincinnati, Ohio, have sold them a complete 
outfit of machine tools. 


town, 


$100,000 to $200,000, the additional capital to be in 
vested ina steel plant of the basic process It is 
proposed to build two converters of 20 tons capacity 
each, the buildings to be of brick and iron, 80x150 
feet. Work 
George E. 


particulars. 


is tocommence within a few weeks. 


Downing, general manager, Can give 


The managers of the Glasgow Co., at Potts 
Pa., have authorized their executive com 
mittee to take steps looking to the removal of the 


Iron 


| entire plant toa point in the western part of that 
| town lying between the Philadelphia and Reading 


and Pennsylvania railroads, On this site the com 
pany own twenty-three acres of ground, on which 


provements being made in that vicinity. and the | 


Stone Gap (Va) Improvement Co. relative to the | 


tory, two glass factories and other manufacturing | 


$1,000,000 for the manufacture and sale of railway | 
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Ata recent meeting of the stockholders of the | The details of the removal of the South Boston One of the most elegant trade _ publicatioy 


noticed of late is that of the Jones & Lamson Ma 
chine Company, of Springfield. Vt. It calle 
+e Rapid Lathe Work, New Method.” and is devots 
to an illustrated description of their new “Tur 
table Turret Lathe,” illustrated in 
May 7, the Sime engravings being used, in additi 
to which there is a folded sheet of full size engra 
ings of specimens of the work done onthe machin: 
these being especially interesting to any one ace 
tomed to screw machine or lathe work. It will ! 
sent to any interested reader of this paper upc 
application. 


is 


our issue 


ea peas 
Petroleum as a Fuel. 

The Oroya Railroad, and the Molliend 
Arequipa, and Puno Railread, of Peru, hay 
decided to fuel oil instead of 
This oil is not ‘‘ crude” petroleum, but is : 
residuum oil with a fire test about 800 
degrees Fahr. Already several locomotives 
are running with the new fuel on the Oroya 





use coa 


of 


| Railroad, whilst the southern road has 
begun to alter her locomotives. The fo) 
lowing data is taken from = Kngineerins 


Since the month of March, 1890 
careful experiments have taken 


London. 
place on 
the Oroya line to test the comparative effi 


eacy of oil and coal in locomotives. Thess 
trials were inaugurated by Mr. Herbert 
Tweddle, Jr., resident manager of the 


London Pacific Petroleum Company, when 
in Lima, and he altered the first 
for burning fuel oil. 

On April 30th, 1890, the first regular 
passenger train in South Amcrica, pulled by 
an oil-burning locomotive, was hauled up to 


locomotive 


Verrugas, 5,800 feet above the sea level, 
arriving on schedule time. From this time 
until September, when the fuel was defi 
nitely approved of, an engine ran regularly 
the mountain a break 
down, Against her was run a sister loco 


on service without 


motive burning coal, running for five months 


alternately, pulling equal trains over ex 


jactly the same ground; and it 





recorded 


believed 
that these trials furnish the best competitive 


ls 


tests of practical oil and coal burning on a 
railroad 

Engine No. 1 ran with coal, engine No. 15 
with fuel oil. Both engines were exactly 
alike in other respects. These engines are 
of the Mogul type, built by the Roger Lo 
comotive Works, of N.J. Driv 
ing wheels, 47 inches in diameter; cylin 
ders, 18x24 inches ; 


Paterson, 


total weight of engine, 
tender, 28 tons. Regular train, 5 
average Weight of car, 18 tons gross 
Total weight of train, including tender, 118 


38 tons; 


Cars ; 


tons. Eight and ten cars are sometimes 
taken as far as Chosica, from where three 
and four per cent, grades begin. The pres 


ent terminus of the Oroya is Chicla, 12,218 


feet above the sea, and distant from Callao 
86 miles. From Chicla to the summit 
tunnel is about 20 miles. The summit 
tunnel is situated at 15,720 feet. This is 


the highest railway mountain pass in the 
world. The grades and distances as far ¢ 
Verrugas are 


is 


as follows: 





Distance Height 
Stattonm: from. above Average 
Callao in sea Grade. 
Miles. Level. 
Cullao. «..«.. 0 0 Same 
NS ae R44 48 feet 1 in 100 
Santa Clara 1844 15 * a.» “@ 
Chosica sats 33% 2832 ;  &S 
san Bartolemé 47 910 1% @¢4 
Verrugas Bridge 5144 5840 1 Pz) 


Amongst heavy grades as faras Verrugas, 


Chosica and 


San Bartolemé one grade, 4.2 per 


may be mentioned: Between 
cent,; an 


other 4 per cent., combined with a curve ot 


manufacture of nails almost entirely, and will! about 898 feet radius : again a grade of 38.92 


combined with a curve of about 


370 feet radius. 


per cent., 


The steam gauge on engine No, 15 always 
135 to 


falling below 135 pounds. 


from 140 pounds, never 


As a rule, the 


| hand stood immovable at exactly 140 pounds. 


and although the safety valve would blow 
off at 142 pounds, so admirably was the fire 
at all times under control, that it very rarely 
off. On all the grades up to 3 pet 
cent, no smoke showed from the stack, On 
the 4 per cent. grades a slight hazy smok¢ 
would show at times, 


blew 


The average consumption of coal for the 


their valley mill is located, formerly known as the | Month was 79.30 pounds per train mile 


Glasgow Steel Works, 





The average consumption of fuel oil per 
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mile was 38.55 pounds, or slightly less 
50 per cent. of the amount of coal 

In the tunnels, the oil proves a great 
boon to passengers, doing away with the 
former choking smoke, whilst at all times 
windows may be kept wide open, with no 
danger of sparks or red-hot pieces of coal 
flying in. 

No alterations are made to the fire-box 
for the use of this oil as fuel, and but few 
additions are put to the regular ash-pan. 
The back damper is completely closed, and 
a large front damper, with about 2 square 
feet superficial opening, arranged in 
front. A plate is placed on top of the ash- 
pan, extending from the front of the fire 
box to about the center of the ash-pan. 
Air is admitted into the furnace through an 
opening 20 inches by 14 inches, cut through 
the plate near the center of the pan. This 
plate supports the fire brick at the front of 
the fire box, which receives the vaporized 
oil. These fire bricks are built up to 
height of about 2 feet, and the whole is 
surmounted by a brick arch extending to 
within 18 inches of the back end of furnace. 
On the sides of the furnace the brick work 
extends 2 inches above the mud ring. Only 
150 bricks are used for the whole brick 
work, including the arch. This brick work 
will last from six to eight months. 

The burner is attached to the bottom of 
the fire-box at the back end. The construc- 
tion of the burner is extremely simple ; it is 
a cast-iron rectangular box divided length- 
ways iuto two compartments, one above the 
other. The upper one is the oil passage; 
the lower one, the passage ; both 
these passages are 3 inches wide by }? inch 
deep. The oil passage is tapped at the 
rear end for 14-inch oil pipe, and the steam 
passage is tapped fora 4-inch steam pipe. 
The aperture for the oil passage is 3 inches 
by # inch; the steam aperture is 3} inches 
by go inch. 
passage falls directly on the steam shooting 
through the narrow slit at the end, and is 
completely vaporized. With this burner, 
the bricks do in any for 
breaking up the oil, but’ merely as a white 


train 
than 
used. 


is 


a 


steam 


The oil coming through its 


not serve way 
hot retort, in which air and vaporized oil 
are mixed in the proper proportions. The 
supply of air is regulated by the front 
damper, the supply of oil by a gate valve 
worked by a wheel under the fireman's hand 
inthe cab. The steam is never touched ex- 
cepting when the engine is laying up for 
any length of time at the station. The fuel 
and air are under complete control of the 
fireman, whereby a perfect combustion with 
no smoke is obtained. The burner is in one 
piece, without any movable parts, and can- 
not get out of order. 

Steam from another locomotive is used in 
getting up steam; 100 pounds from cold 
the gauge 
in twenty-five minutes, but an hour is gen- 


water has been shown on steam 
erally taken, so as not to strain the boiler. 
Wood can be used for getting up steam if 
necessary. No. 15, after running six months, 
showed no signs of leaking in the fire-box, 


nor any other signs of straining. The 


: : ; | 
sults of these practical tests are considered | 


Uncle Ben’s Letters. 
No. 5 


We 


Dear Tom: 


intendent of the Eagle Iron Works. 
so good, and I am glad you feel encouraged, 





You say the concern has a large jobbing | 
and repair trade among country mill owners, 
etc. This is the best school in the world for | 
you; if you can manage this well, you can 
doanything. Todo this, you must make the 
customers like you, and trust in you. And | 
the way to a customer's heart lies directly | 
through his pockets. To make him feel 
satisfied, you must always try to show him 


| 
| 
| 
| 


that he has got his money’s worth. 


tomer ; and for the machine tool part of the 
job, give him a careful man, who knows 
how to hustle. 





upon them; and most customers have little | 
idea how much time some kinds of work re- 
quire You must therefore try, by all 
means, when you charge a customer with 
ten hours’ time, to give him something that 
looks like a day’s work. 
wasted ; and don’t let 


See that no time is 
the first 


smith shop, waiting for lathe tools, or look- 
ing all over the place for blocking or planer 
bolts. 

Allow no one in the office to take up the 
record of the men’s time, and turn in bills 


lof manufacture. 


| 
Many jobs do not show, | 
when done, how much work has been put | 


hour of | 
every job represent time spent in the black- | 


AMERICAN MACHINIST 


| tates and criticisms, and are better ac- 


quainted with competing goods than you 


ican possibly be, or any one else about the 
| place. 
| that they wouldn’t tell in the office, be- 

I was very glad to get your letter, and to | cause you are a new man, and not responsi- 
learn that you are fairly installed as super- | ble for the work of Mr. Dunn, the old fore 
So far, | man, which they are selling now. 


And they will tell you lots of things 


And, Tom, besides all that you can learn 


and will not say one word to dishearten you. | from the agents, you must keep fully abreast 


of the times. Insist upon traveling any 


moderate distance, Whenever necessary, to 


see and study every new article in your line 
This is a measure of self- 
defense ; for, if you let them keep you shut 
up forever in the shop, where you can get | 
no new ideas, the company will finally come | 
to regard you as being behind the times, 
and to discredit your opinions as those of an | 
old fogy ; forgetting that they themselves | 


UnNcLE BEN. 
lS 
Locomotive Crosshead. 


The accompanying illustration represents 
a new design of a locomotive crosshead for | 
which a patent has recently been granted to | 
Mr. W. S. Hughes, of 237 East 73d_ street, | 
New York. It is made in two pieces; the | 
joint is at A B; the parts are bolted together | 
by the bolts D D, which also firmly clamp | 
This end | 
of the piston rod is tapered from each end | 
of the hub towards the center, the smallest 
diameter being at the center. 


the piston rod to the crosshead. 


In order to 
obtain further security two collars are formed 
on this end; the shoulders of these collars 
are not turned square to the axis, they are 


| brands, $17 to $18; No. 


| quarter. 


11 


English technical journals are publishing 
Mr. D. A. Wightman’s statement the 
effect that the first compound locomotive 
was built in America, by the Remington 
Company, at Tlion, N. Y. It was built in 
1870, and was for suburban traffic. It had 
cylinders five and eight inches diameter, and 
twelve stroke. The boiler. had a 
superheating attachment by which heat was 


to 


inches 


imparted to the steam in its passage from 
It 


had, also, means for changing from com- 


the high to the low-pressure cylinder. 
pound to simple working. This engine is 
said to have been working till within a short 
time. 

~ ome 


4 
¢ 


It is expected that next winter a system 
of steam heating will be in use on the Wur- 
temberg (Germany) State Railroads. An 


appropriation of about $18,500 has been 


Never put anybody but a spry, active fel-| have denied you all chance of being any- | made for that purpose. 
low at any floor or bench work for a cus- | thing else. 





Machinists’ Supplies and Iron. 


New York, June 20, 1891. 
The market is steady and 


Pig 


lron—American 
demand fair. 
We quote: No. 1 Foundry, 


» 
~ 


Standard Northern 
is selling at $16 to #17, 
ind Gray Forge at $13.90 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $24 50 for Coltness ; 
r Dalmellington ; and $20.50 for Eglington. 
Copper—The market for Lake copper has not 
improved. There are bids at 1234 cents, with liberal 
offerings at 13 cents on spot, and 13%gc. to 18%4c. 
for future. No fresh business is reported. 


» 
pad 


fo 


Lead—The market is easier and nominal at 4.35e. 
to4.40c. Very little interest: is manifested by buy- 
ers. There Is no indication of business in any 


Spelter--The current quotations are 5c. for Wes- 
terns hipments of best brands, New York delivery. 
The inquiry is reported better, but actual business 
is light. 


Tin—The market is dull and prices are about the 


|} same asin our last report, the bidding and asking 











to customers, without your 


This is sure death to business ; yet in many 
shops it is always done. You are the only 
proper judge of what a should 
pay, and you need no bookkeeper’s disas- 
You know old man Hop- 
kins oughtn't to be charged full time for 


customer 
trous assistance. 


cutting those ten bolts in the lathe, as you 
had to do, because the only one-inch dies for 
the bolt cutter had just been broken, and the 
old fellow was in a hurry, 
ask that other man to pay for five and a 


Nor can you 





re- | 


half hours for boring that little pinion, be- 
cause the lathe countershaft had to be taken 
down and fixed, in the middle of the job. 


very satisfactory, and, as a consequence, | And yet you will find that if the time cards, 


everybody in Peru at present is said to be 
convinced that petroleum is the ideal fuel— 
the fuel of the future. 

ee 


Itis stated that Congress has been induced, 
through the efforts of ex-senator Farwell, to 
appropriate $9,000 to be used in making ex- 
periments in producing rain. 
to be charged with an explosive mixture of 


oxygen and hydrogen, and exploded at a 


considerable elevation by means of a wire 
ind an electric battery, and simultaneous ex- 


plosions of charges of dynamite are to be | 


These tests will be 
tried in Western Kansas, under the direc- 
tion of Col. Dyrenfurth. 
~~ 

In recognition of the value of his work in 
Writing the book, ‘* Metallurgy of Steel,” no 
liced in our issue of August 21, 1890, Mr. 
Henry Marion Howe has been awarded a 
prize of 2,500 franes by the Societé d’En 


made on the ground, 


couragement pour I’ Industrie Nationale, of 


Paris, 


Balloons are | 


jor Ww 


| hands, lots of such things will pass through 


hatever they use, don’t go through your 


| the office, and will make a very mortifying, 
| though undeserved, record for you. 

Never do a poor job, even if your best 
customer demands it. 
plenty good enough ; I don’t want to spend 


much money on it. Anything ‘il do for 


that, you know.” Yes, I know; when he 
finds the thing won’t work, or don’t last, 


just as you told him, and he comes to realize 
that the thing must be better done, then 
how he will cart your ‘‘ botch job” to 
another shop, ‘‘ where they know how to do 
it right.” it. 
| he’ll show you and your botch job up, in 
He'll do it, every time, 
* * * * 


And when he gets there with 


| great 
x 


shape. 


* * 


Your concern seems to be doing a fine 


business in portable engines and boilers, and 
I know they have several good traveling 
You must make 
it your business to confer fully and frecly 
| with these men, 


men out, pretty constantly. 


They hear all the com 








LocoMoTIVE CROSSHEAD. 


knowledge. | turned slanting, so that in tightening up the 


| 


| or bolts DD. 


‘* There, there ; that’s | 


) larger proportions. 











bolts D D all possible end play will be pre- 
vented, These collars are also admirably 
adapted for resisting the end thrust without 
throwing any extra strain on the crosshead 
It will be noticed that no key 
is used for securing piston rod to crosshead, 
therefore this end is much stronger than that 
of the ordinary design, and all danger of 
injury to the crosshead by driving a key is 
avoided. 


The piston rod has no shoulder 
bearing against the hub of crosshead, and 
therefore the liability of breaking the rod is 
The the end of 
the rod extends a little beyond the hub, 
which allows the rod to be trued up 
out reducing its diameter to such an ex 
tent as to make it that of the 
end. It must be readily perceived that a 


much reduced, taper on 
with- 


smaller than 





wrought-iron crosshead of this design can 


be made much cheaper than a solid one of 
the the 
whole, it is much stronger. Brass liners can 


same form and material, and on 


readily be introduced between the wings 
and the slides, and held in position by the 
bolts CC, 
ting on the sides of the slides. 


so as to prevent heating and cut 


Some of these crossheads have been in| 


constant use for several months, and have 


worked very satisfactorily ; a further and 


more extended use will undoubtedly increase | 
the appreciation of its good features. | 


——— 

It is stated that the British Consul-Gene- 
ral at Hamburg, in a report to his govern- 
ment, predicts that the day is not far distant 
when the German coal market will be lost to 
the British coal 


trade, as the German coal 
industry is one which is each year assuming 


| Prime City, 


‘of manufacture. 


figures being 20 50c. to 20.70c. for spot. No fresh 
business 1s reported, 

Antimony—The local market is unsettled. 

We quote Hallett’s at 1344c, to 13%c.; Cookson’s, 
14k6c. to 15c.; and 4c. for X. L. 

Lard Oil—The market is firmer at 
according to holder 
Western on spot is quoted at 5lc. 


+ WAN TED* 


“* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


52ec 


and 


to 538e. for 
quantity. 





Wanted Several first-class pattern makers. Ad- 


dress * E.’ care of AMERICAN MACHINIST. 
_ Wanted—A position as foundry foreman or super- 
intendent. Particulars given on application. Ad 
dress Box 5, AMERICAN MACHINIST. 

First-class mechanical draftsman and machinist 
(graduate Europe) wants responsible position. 


Address S., AMERICAN MACHINIST. 
Wanted—First-class pattern maker on small ma 
chine patterns; must be quick, sober and reliable. 
Blake & Johnson, Waterbury, Conn. 
Wanted—Situation by atechnical graduate who 
has had 8 years of practical experience; age 25. Ad- 


| dress D. E., AMERICAN MACHINIST. 


A first-class tool maker, well posted on automatic 
machines, wants situation to keep them in order, or 
to build new ones. Address Box 9, AM. MACHINIST. 

A mechanical draftsman, thoroughly competent 
in engine and machine designing, desires engage- 
ment, Address Box 8, AMERICAN MACHINIST. 

First-class designer of machine tools and special 


machinery open to engagement after July Ist. H. 
M., AMERICAN MACHINIST. 
Wanted— First-class mechanical draftsman; ap- 


fi: 


Canadian Works, Peter- 


ply, stating experience, and wages expected, to Ex 
son General Electric Co., 
borough, Canada. 


Foreman machinist, to take charge of 20 to 50 
men; principal work, marine engines. State age. 
experience, nativity, and salary expected. Address 
Marine, AMERICAN MACHINIST. 


Several mechanical draftsmen wanted in con- 
sulting engineer’s office; only those with good ex- 
perience in drafting-room and shop need apply; 
good positions for first-class men. Address, stating 
particulars, P. O. Box No. 2108, Boston, Mass. 


Wanted —By an experienced mechanic and drafts- 
man, a position as designer of high-speed, high- 
power machinery for yachts, launches, ete. 
(along the Lakes preferred); expert in handling 
men; free after July Ist. Box 7, AM. MACHINIST. 


Wanted—At Pittsburgh Locomotive Works, Pitts- 
burgh, Pa., a competent foundryman to take charge 
of iron and brass foundries; must be active, enurely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 


Wanted—A sober, energetic young man, good en- 
gineer and machinist, who can operate a Miller & 


| Bierce steam and hydraulic cotton compress suc 


cessfully; also take charge of labor around the 
compress, commencing August 15th inst.; salary 
$75 per month. Address, with references, Union 
Compress & Warehouse Co., Macon, Ga. 


A sober, steady foundry foreman, 11 years’ ex- 
perience as foreman on engine, saw-mill and job- 
bing work, wants position as foreman; upin cuy ola 
practice, Steady, AMERICAN MACHINIST. 


Wanted—Tool maker for making and tempering 
threading dies for turret screw machines; only 
those whose experience guarantees successful and 
uniform results need apply. State experience, 
wages, etc.; no time wasted in correspondence. 
Niagara Screw Co , Buffalo, N. Y. 


Type-writer manufacturers, or parties making 
fine, light interchangeable machines, wh» desire 
the assistance of a tool desiguer and maker, send 
for simple drawings of special tools and fixtures: 
experienced as foreman, and in the systematizing 
Address Box 10, AM. MACHINIST, 
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~~ 


1 
Wanted 


intendent of 
employing 


A thoroughly competent man for super 
a manufacturing concern in Chicago, 
about one hundred men; must be ex- 
perienced in manufacturing high grade machinery, 
toois and hardware specialties, in large quantities 
on an economical basis; good position to the right 
man. Box 3, AMERICAN MACHINIST 
Wanted—Position as supt. or foreman, by a young 
man, 36, successfulin the systematic manufacture 
of machinery and mechanical devices, and in the eco- 
nomical management of men; a designer and drafts 
man of automatic and interchangeable machinery, 
tools, jigs, ete. W. H.S., Box 197, Burnside, Conn. 
Wanted— By a western technical school, an in- 
structor in pattern making and wood work, one 
capable of organizing and directing a systematic 
course of training; also a brass molder thoroughly 
posted in the various branches of foundry practice, 
and capable of giving instruction in same, Address, 
with references, A. W. Bradley, Am. MACHINIST. 
Situation Wanted—A foundry foreman of several 
years’ exp. Ina couple of the best shops in the U. 


S.. and capable of handling men to an advantage, 
and taking charge of the most difficult) work in 
either loam, dry or green sand, will be open for 


an engagement after July Ist Best of references 
furnished Address Box 4, AMERICAN MACHINIST. 





+ MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Cheap 2d hd tiaines & planers, 8S. M. York, Ciev’d.O. 


Bowsher’s Balancing Ways. See adv, page 17. 
Auto, Steam Flue Cleaners Kelley co., Erie, Pa 
Light and fine machinery to order; Foot Lathe 


Catalogue for stamp. E. O. Chase, New: ark, N. J. 


AMERICAN MACHINIST 
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Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the —" rn 
trade. Bluefield Iron Works, Bluefield, W. 


Special leather and cement for covering sala 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

Engine for sale; 55 H. P. Watts-Campbell slide 
valve engine in good order; will be sold cheap. F. 
jerg & Co., Orange Valley, N. J. 

One Wright automatic engine for sale, in good 
condition; cylinders 15''x32’’. Can be seen at 251 
Greenpoint avenue, Brooklyn. 

Wanted—Agents for Mechanics’ 
of Practical Rules and Tables. 
should send 15 cents for this book. 
mit Pub. Co., Akron, O., Box 40. 

Wanted—Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 

Wanted—Wm. Rontree, engineer, who was em- 
ployed in our works during 1886 and 1887, will hear 
of something to his advantage by addressing us at 
once. Any information of the above will be thank- 
fully received at the Fulton Iron Works, Second 
and Carr streets, St. Louis, Mo. 

Partner Wanted—A party owning the entire busi 
ness of a manufacturing establishment in Chicago. 
employing about 100 men and manufacturing arti 
cles thoroughly established and known to be 
among the best selling in their lines, desires to 
associate himself witha gentleman with sufficient 
means to take an equal interest in the business. A 
party acquainted with manufacturing preferred; 
refereices required and given. For particulars 
address Box 6, care AMERICAN MACHINIST. 


Reference Book 
All mechanies 
Address Sum- 





‘The 
Bradley 
Cushioned 
Hammers * 








Never Questioned. 


The superiority of the Bradley Hammers has 
never been questioned. Some think the price is a 
little high, but no other manufacturer furnishes 
as much. Anvil block made separate, not cast in 
one piece with the main frame. 
*| and strap, not a little crank pin. 
instantly changing length of stroke. 
| cushions to absorb the concussion. 
-.| right and Beaudry styles. 
BRADLEY & CO., SYRACUSE, N.Y. Branches at 
—| 14 Warren St., N.Y., and 96 & 98 Sudbury St., Boston. 


Wide eccentric 
Slip sleeve for 
Rubber 
Helve, Up- 
Send for catalogue. 





STEAM ENGINE CATECHISM. 


Complete in one volume, 


By ROBT. GRIMSHAW, M. E. 
Price $2.00, postpaid. 
JNO. WILEY & SONS, 
NEW YORK, 





Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 
Street, 


Cry. 


105 Fulton 


NEW YORK 





FEL TUB 
ee oe Se ee) 
TEE. * COLD DRAWN 


John S. Leng’s Son & Co. New York. 














Send 2-cent stamp for fully 
illustrated list. 


L. S. STARRETT, 


ATHOL, MASS. 
Manufacturer ‘of Fine Tools. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


MASON’S 


New Patent Whip Hoist. 











One hundred and eleven in use at the largest 
new Hay depots in the World, of N. ¥. C. & H.R. 
RK. R. Co., 83d St. & Lith Ave.. New York, and 
Lowell M. Palmer's Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & C0., 


PROVIDENCE, R. I, 





FOR SALE CHEAP. 


Complete set of Planer Drawings and 
Patterns, in sizes from 30 inches square to 
8 ft. square, advancing by 6 inches. 


HEWES & PHILLIPS IRON WORKS, 


NEWARK, N. J. 


Pat. KEY-SEAT orSPLINING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


gj. wren «co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston. Mass.—Send for Circular 








<a a RY 
Sp;Focess Re. 


ACUSE 





ormiery NOTSELESS AND MORE 
ABLE THAN STEEL. 
dé atentees and Sole Manufacturers 
THE NEW PROCESS a Sy HIDE co.. 
YRACUSE, N, Y., 


STANDARD OIL CUPS. 
FOR HIGH 


ENGINES 
& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & CO. 


184 Washington Street, 
BOSTON. MASS. 


FOR SALE 


ON EASY TERMS. 


A thoroughly equipped Foundry and Machine 
Shop, located in a flourishing city in Eastern Iowa 
of 20,000 population. This property belongs to an 
estate and must be disposed of 


Address Lock Box 803. 


Mi. Pleasant, Iowa, 





ST li 








SPEED 


THE DEAN E 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. , 


For 
Dies, Punches, Taps, 
Reamers, — 
Cold Chisels, Lathe 
Tools, Shear Blades, 
~ Milling Cutters, 
Etc., Etc. 
Improved Screw Cutting 


Foot and Power. LAT 4 E b) 


Drill Presses, Shapers, Band, Circular and _ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 


167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 


FINE | TAPS, DIES, REAMERS, Etc. 


LIGHTNING 
AND 
GREEN RIVER 


Screw Plates. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. New York Agency,No. 126 Liberty St. 


PRACTICALLY DEMONSTRATED. 


THE HACKNEY POWER HAMMER 


Is meeting with deserved success, and an investigation as to its principle of operation and 
construction will convince any one beyond question of its superiority in every respect over the 
old-fashioned helve rubber-cushioned leather strap, awkward belt tightener power hammers 
sold to-day. All such old-fogy and frail appliances are done away with in the “ Hackney,” 
and the purchaser gets for his money a vastly more effective and durable hammer. That 
the “ Hackney” is far ahead of any other power hammer in the market is practically 
demonstrated, (and we have strong testimonial letters from leading firms throughout the 
country who have used them). Write for illustrated catalogue with description and prices. 


THE HACKNEY HAMMER COMPANY, Cleveland, Ohio. 


For TOOLS, DRILLS, 
DIES, & 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 














SS SOs MAKERS OF 


<“k FINE 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N. Ys 





























ESa0PS STEE 


ANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ 








EFFIELD, 
ENCLAND. 


Chief American Office, 


91 JOHN ST., NEW YORK. 





How to get the best results with ‘*R. MUSHET’S SPECIAL 

STEKL.”’ Greatly increase your speeds and feeds then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of ‘* Mushet’s” look insignificant. 


B. M. JONES & CoO., 


Sole Representatives in the United States. 
& 13 Oliver St.. BOSTON. MASS. 
143 Liberty St.,. NEW YORK. 


MACHINE AND FOUNDRY PROPERTY 


FOR SALE by order of the Trustees under the 
will of the late Jonathan Bourne, the large and 
E well appointed Machine and Foundry Buildings, 
Providence, R. I. located at New Bedford, together with about 70 

rods of land. The Machine Shop is a three story 
stone building 100x50 ft., gravel roof, strongly built 
| and well lighted. in full operation and can be seen. 


See | It contains one 45 H.P. steam engine, together with 
SPINDLE | all the machinery and tools to be found in a first 


class Machine Shop. The Stone Foundry is 90x65 
ft., gravel roof, and is connected with the Machine 


MILLING | Shop by a covered passage way. No better chance 


than the above is offered to parties seeking an 


opportunity to engage in the Machinery, Pattern 

or Foundry business in a live and rapidly growing 
City like New Bedford, that now ranks third as a 

for inventions 

Litigation, 

fons, &c. 


R. MUSHET 8 


“ortvre STEELS, 


BEAMAN 
& SMITH, 


11 









cotton manufacturing center. For further partic- 
ulars apply to 


WILLIAM A. ABBE, Trustee, 





Searches, Opin- 
Trade Marks, La: | 


New Bedford, 


PATE 


J. NOTA McGITL, Aitorney=nt-Lawy Or STANDISH BOURNE, Mass. 
ASBESTOS CEMENT FELTING, “ace -_ 


1S 


| 
' 
} 
a] 
procured. | 
| 
| 
| 















FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail 


i THE STANDARD 


ia 





' THe hone ecrnc. 
We are prepared to take Contracts for applying i] 


Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JORMS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 


BORING ano “TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 








CO.., 











WILMINGTON, DEL. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, K. I. 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





Ti TTT TT 











THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Government for all the new 
Cruisers and Gunboats built for the Navy. 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


EA UTTIN 
EA UTTIN 
EA UTTIN 








DETROIT, MICH. 





LELAND, FAULGONER & NORTON Co, 





ALSO MANUFACTURERS OF 


W M 

W. C. YOUNG & C a9 pene a ae 

Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





13 
Cc. W. LE COUNT, 


SOUTH NORWALK, CONN. 


REDUCED PRICE OF LE COUNT'S 
Ron In STEEL ues 2% 
*h Prie = 


if 
43S UIE 





can bes 


Lopseyy pus APB BYIW’Y] SMHMIIIE [de 


This Dog has a Very Heavy Boss, so that 
the thread wear 3 


x 
i 
t 





: ia jaa}¢ AaBay S.junOg 37 


One 
One Set of 12 


Small Set of &—by 1-4 inch Ss to 5.20 
by 1-4 in, t to 4 in. 13.25 
These goods are for sale by CHAS. CHURCHILL & CO., 

L’t'd, 21 Cross St., London, England. 


haart - 
Zin. continued by 1 2in, t 


oo 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO., 


CONSULTING ano 
hd MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
NEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained Runs with same 
economy as engine, 
Adapted toall kinds of En 
gines. Send for Circuiar. 











Upright, Cushioned 


HELVE HAMMER 


Run by Beit. 
Manufactured by 


ENKINS & LINGLE, 


Bellefonte, Pa. 





The SU PERIORITY of this™ ‘i 
Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and Durability. 
L.& R. WISTER & CO., 


257 South Fourth Street, PHILADELPHIA, 
Pennsylvania, U.S. A. 











C. H. DE LAMATER & C0., 
FOOT WEST 13TH STREET, N. Y., 


Offer remaining tools at the following prices: 


1 De Lamater Horizontal Boring Mill, 62’ 
swing. 18’ bed, and with three boring bars, $700. 
1 No. 2 Silsby Rotary Pump. - 20. 





125-ton Traveling Crane, 20’. 916’ , span, u 1.200. - Wood Timber, 60 varieties 
125-ton Traveling Crane, 40 span, 2 900. roads and Steamboat Transportation. 
1 18-ton Trave ling Crane, 40’ span, - 700. Reduced Rates on Railroads. 


Lot steel tools for Lathes and Planers. Y our 
choice at 10 cents per Ib., or the lot at less 
price. 


1 36’ Dimpfe ‘ — r, - - - - - 20. 
1 45’’ Dimpfel Blower, . . ° ae — 
1 No. 6 Sturtevant Blower, - - 30 KANA W HA ¢ I [ Y 


1 700-Ib. Binary Ice Machine, with boiler, pipes, ete. 

2700-lb. Binary Ice Machines, to run with belt. 

Lot Propeller Wheels, from 22” to 8’ 8” diameter, ae 
at half price. 

An assortment of Steam Pumps at very low price. 


FREE SITES AND FREE FUEL. 





PERSONAL. Yusscnitysgueisstend 


KANAWHA CITY, WEST VA. 


(NEARLY OPPOSITE CHARLFSTON, THE CAPITAL.) 

RESOURCES that give permanency employment and happy homes. 
Iron, Salt, Clays, Lime, Building and Glass Sand Stone, 
Mammoth Plants for hundreds of contented toilers. 
Truly a Solid Foundation for Profitable 
Ample Accommodations. 

PURCHASERS TO THE AMOUNT OF $500 WILL HAVE THEIR RAILROAD FARE REFUNDED. 

TAKE TWO DAYS PROFITABLE OUTING IN THE BEAUTIFUL AND rh ola KANAWHA VALLEY. 


Public Sale of Lots June 17th and 18th. 





Coal, Coke, Natural Gas, Oil, 
10 000,000 Acres Hard and Soft 
KRail- 
Investment. 


Elegant Meals and a Band of Music Each Day. 


is the plac *e to invest and lo * * * * » * 


The Central oeee t ‘of the Rapidly Developing South 


WRITE FOR MAPS, PROSPECTUS, &c. 
WELCOME. 





BELLOWS 


Beam Micrometer 


MANUFACT URERS OF 


¢ METALWO 














nd for CATALOGUE to 


STANDARD aC C0. Athol, Mass. 





TRG NNUIROMMAY CVCITTICOMA A 0) cP 


ORKING MA 





CHINERY ** 


Nos.131021 Maw Sr, 


Fircusurc, Mass. 











Sweccensack Larne 
FAT supe |8 ie? 





variety of other work. 






— 
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30 INCH, 42 INCH and 6o INCH PULLEY LATHES 


For Simultaneously A and Turning Pulleys, both straight and crowning face, Cone Pulleys, Gear Blanks, and a 


Manufactured by T he HEN LEY MACHIN E TOOL W ORKS, Rie hmond, Ind. 








SCD BE CNEL Se 


ILM IO LOM PPL IIL 


a eae wre 


BUFFALO. BLOWERS. 





1 he eg a kg eB ZA SLI EEE texebiants ‘LAG EINE 2 2 


BUFFALO 





FORGE COoO., BUFFALO, N. Y. 





—,— a NEW > a ® "I 
moO =zoo5 

af Re STANDARD ERR 
OZ PUNCHES, (it iemttet 
3 i 
DD cae a 
°c #8 

New Boring and Mill- 

ing Engine, with new 

circular milling attach- 


ment, 
The States Machine Co., 
Newark, N. J. 
See their New Counter- 
shaft; Self-oiling Pulleys 
and Universal Joints. 





7 UNIVERSAL RADIAL 
“| RADIAL ORILUING MACHINES 


= THREE DESIGNS SIX S#ZES 


aai™ BODY ALL DESIRABLE FEATURES 


PRICES $450 %& UPWARD 
UNIVERSAL RADIAL DRI 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 


Can be 






put on withou 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 
60’ diameter in stock. 


COOKE & CO., 
| MACHINERY & SUPPLIES. 


163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 















SEND FOR CATALOQUE. 


STER MACHINE SCREW CO. 


Over 2800 in use. 










= aan 
9 VV VYYVU YY ETT 3 
Vv OgcesreR! mass" nM | = 
c 

W' lo 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


Sizes, 
oom 


Saves Time, Three 
Styles, from New Patterns. No Pattern 
plete without Them. Send for Catalogue 


Saves money. 








THE FOX PATENT UNIVERSAL TRIMMER, 


= Q3A0udWI : 


com 


THE BRITISH & EUROPEAN PATENT AGENCY, ThE PO: we will prosecute all Infringements. 


F. W. BARKER, Manager, (Registered English Patent 


+ 25 N ‘ront Street 
Agent, According to Act of Parliament,) $25 North Front bad 


FOX MACHINE Co., 
Grand Rapids, Mich. 





252 Broadway, New York. 
Monument Chambers, King William St., London, E, ¢., England. 
American and European Patents obtained at equitable 
rates. Special Fac pititte ye or Sale Foreign Patents eee 
our Lov ph Hous 1 vl inve ntio m is worth as much in 
Great RB tuin as in the F Ss Competent draftsmen em- 
ployed on premise We refer to wellknown men in the 
machine trades for eae om we have done business, 
Epitome of the World's Patent Laws and Statistics 
Sent Free on Application. 


tific Books, 87 pages, 8v« 
culars, the whole cove ring very brant h of Science 
to the Arts, sent free and free of pos 
part of the world who will furnish his address, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


tage to any one’ 


tw Our New and Re vised ¢ ‘atalogue of Practical and Scien 
, and our other Catalogues and Cir- 
applied 

apv 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 


REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA CHICACO 





8ST LOUIS ST PAUL 
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Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York 


Established in 


CLEVELAND TWIST DRILL CO. :o9iccstsisrerton tex 





? S FOR TAPS, DIES, PUNCHES, CHISELS, 
HOWE'S DRILLS, LATHE TOOLS, &e. 


S F F E L. ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICAGO. 





ADAMS 


) Antomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 





The simplest and most durable machine in existence. The EEg# 
threading head ix made entirely ot steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head, 

parate Heads and Dies Furnished. Write for descriptive 
circular and price list to 
Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ml, U.S. A. 

CCOCCETCEECE Agents. for Great Britain, CHARLES CHURC HILL & CO., 
ye Ltd., 21 Cross Street, Finsbury, London, E. C., England. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Send for Catalogue and Prices. 


VALLEY PUMP 6O., 


EASTHAMPTON, MASS, 


~— and Duplex. Also, eo 
lunger, Acme, and A. B. C. 
y Wheel Pumps. 


Endorsed by Practical Mechanics Everywhere. 


$29.00 



















. J . 
Castings for High Speed Steam Engine. 
CYLINDER 4 in. x 4% in. 

T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N.Y. City. 

Sets of Castings for Kngine illustrated above, with Cast 

steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 


ings, boxed and eere don receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 


Bessel’ § Patent Interchangeable Lathe Tool 


Time Saving. Easily Adjusted, 





If you buy a KEY-WAY CUTTER 
without a KEY-MAKING ATTACHMENT 


THE MORTON ‘i 


ning 
Key-Way Cutter 1s the only ma- 
chine on the market 
that will cut a Key- 
Way and make a Key 
to fitit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key 
il) way Cutter does a piece of 
2 ii work in fifteen minutes 
“ which requires my man 
seven hours to accomplish 
We build machines with stroke varying from six 


You will make a 
mistake that will 
cost you 
money. 





No Bolts or Screws, 
For full information, address 


Ss. W. REESE & CO., Sole Manufrs., 
162 FULTON STREET, NEW YORK. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 


ITT 





by hand.” 
inches to five feet, and cutting from the smallest Key ways to 


MORTON MFG. CO., Muskegon, Mich 
Formerly’ of RomEoO, MICH. 


six inches wide. 





Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 
WELL DESIGNED. 

MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, gb 
Springfield Mach. Too! Co. @& 

SPRINGFIELD, OHIO. 


SUCCESS 


“MINERS Pst" co 
NEWT HAVE? 











Midaddietown, Comnr. 
MANUFACTURERS OF 


Presses ad Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E. W. BLISS COMPANY, L’r'd. 


BROOKLYN, N. Y. 
Manufacturers of 


TOOLS o® WORKING SHEET METALS, 


Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 











Dies of all kinds, Squaring, Trimming and 
Slitting Shears, for Rolling Mill and 
other Work, Tinners’ and Canmak- 
ers’ Tools. 


Nv.94.— Power Punching 
> 


Verticai and Two-Spindle Milling 
Machines, Horizontal Boring Mills 


PUNCHES and SHEARS, 


- For Boiler Makers, Bridge and Ship 
Builders, Arch’! iron Works, &c. 








Punch and Shears Combineu Vertical Milling Machine. 











= AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, 





N. Y- 











wxEe xi2 


THE CANTON STEAM PUMP CoO., 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 


CANTON, 
OHIO. 
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WARRANTED 
THE 


THe Davidson STEAM PUMPS AND PUMPING ENGINES, 
BEST MADE 


FOR ALL 
SITUATIONS. 


Manufactured by 


Mi. T. DAVIDSON. 


H PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: 


7 LIBERTY STREET, NEW YORK. 
5 OLIVER STREET, BOSTON 








PS. sk 
PRESSURE PUMPS. 
SIN! 


PENDENT CoNDENS! 


JUNCTION 
2 OWN, SeLPHIA, 
GeRMANT Bee ANA. 











Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handies DIRTY and GRIT 
TY LIQUIDS without Oil or Care. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makesevery valve 
readily accessible. Pumping Plants for Con- 
tractors, Irrigation, Water Works, Rail- 
roads, Mining and Csenerai Hydraulic Pur- 4 
poses, Send for Circulars. JoHN MASLIN & 
Son, Sole Mfrs. , 165-167 ist St. Jersey Citv, N.J. 








SKC OMIELETE Sit Eat Pur 
i MOFSIBES FROM SY T° S75 i. 


FOR peers Ih A PRICES 4 
4] 


DESCRIPHIVE © 
*Cincurar> 


aw nyse 


SOLE MAKERS. 


(ESE Fo  GINCINNES OO 








“LITTLE 
GIANT” 







For Feeding all 
Steam Boilers. 


and 


jur, 


of Steam. 


RUE'S 
Superior to all others for Raising 
Forcing Water and 
other Liquids. 
Se Boiler Washer and Testing Device. 
Uses Warm Water, avoiding in- 
and facilitating the Raising 
RUE ™M™’F'G Co., PHILA., PA. 
CATALOCUES FREE. 


EJECTOR, 


















>» PENBERTHY 


to 128 deg. 


DONEGAN & 


11 Murray St., 


**Phenomenal,” 


‘ Efficiency 99 4-2 per cent.” 


(Michigan University.) 
RanGeE 20 to 150 lbs. 


EASTERN DEPOT: 


A2ZOO0O IN USE. 


AUTOMATIC INJECTOR. 


* Excellent.”’ 
“ Efficacy 99.2 per cent.” 
(New Albany Laboratory.) 


Lift 20 ft. Hot water supply, 115 


matic and re-starting. 


80 lbs. pressure. One Valve to operate. Auto- 
MANUFRS., 
SWIFT,  PENBERTHY INJECTOR CO., 
N.Y. DETROIT; MICH. 





EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 
ONLY MANUFACTURERS OF 
Pure Tempered Copper 


FoR JOURNAL BEARINGS ELECTRIC COMMU- 
TATORS, COMMUTATOR SEGMENTS, 


Brushes, Rolled Goods and Copper Castings. 





American Standard Gauge & Tool Works 
WILMINGTON, DEL. 


coment Makers of Implements for 
Pm Standard Measurements. 


Over 
48,000 


in Use. 










Fl: at Bar Gauge 


JAS, A, TAYLOR & CO. 


Crescent Gauge. 





CE —— 
ADAM ACH ons 


ait DieS & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER 





PEYMOUTH & JAY, S'S. BROOKLYN.NY. 








The most irregular speed made perfectly uniform and 
ular, A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for driving dynamos. Makes power from water wheels, 
cow ape peed engines and electric motorsabsolutely regular and 
relia! 


Apply for information to 


T. M. FOOTE REGULATOR CO. 


Offloe: Exchange Building, Boston, Mass. Works at Ashland. 
Western Agents: OUANDLER & LITTLEFIELD, Marine Bldg, Chicago, Ill. 


PEED | oot’s Force Blast Rotary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S, §, TOWNSEND, Gen. Aut, 2... 163 & 165 


COOKE & C0, Seling Aots. § ws Sor vonk: 








In Writing Please Mention This Paper. 
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mr VETS _ 


4ARED SEAMS 
PAC KING 


NO: 


ei Re ED TUBES 
NOR GASKETS 


USED. 


For pamphlet describing construction and advantages of our boiler, address 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. 


41 Dey Street. 187 


CHICACO, ILL. 


La Salle Street. 


ATLANTA, CA, 
9 No. Pryor Street. 





GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 
in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F.GLEASON, 
Also, Mfrs. Wood- work- 
ing Machinery. 
2210 BODINE STREET, 
Phitadelphia, Pa. 
















FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcockK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
LLENTOWN, PA. 





The Almond Coupling 


A NEW quarter turn 

motion to replace 
quarter turn belts and 
bevel gears. 





NOISBEBLESS 


ae T. R. ALMOND, MFR., 
| » 83 and 85 Washington Street, 
BROOKLYN, N. Y. 





FURNISHED BY 


THE POND 


NETARATOR. 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
effecting a large saving in 
fuel. 


Send for Circular. 


Fond Engineering Co, 


St. Louis, Chicago, 
Kansas City, Omaha, 
Dallas, Seattle. 





MANUFACTURERS OF 


LATHE and DRILL 
CHUCKS. 


| 21 
SEND FOR ILLUSTRATED CATALOCUE, | °4 


18 


WESTCOTT CHUCK CO,, 


| Pndependent Chucks, 


Jaws Reversible. 
Four Jaws. 
pag i _ r. 


1085 
18% 


duit I Y.,U.04 





Cape uc ity. 
inch. 








BOILER HEAD rua _ 





Rapid Peg or Perfect Heads, with or without Dies. 
0 Hole in Plate. Construction Simple. 
Price ice Reasonable. 
Germantown, 
JACOB CLARKE, Mfr., Philadelphia, Pa, 





“THE HORTON Ti oHUCK” 


More than 800 Sizes and Styles. 


Comprising 







oN Universal Chucks, 
| _ Independent 
Chucks, 
Combination Chucks, 


Of Every Description. 


Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 
OR 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 





THOS. A. DALLETT 





Manufacturers of 


Presses and other Machinery. 


ELECTRIC GENERATOR 


Complete Power Plants. 





York St. & Sedgley Ave., Philadelphia. 


Portable Drills, Hand Drills, Boiler , 
Shell Drills, Light Drill Presses. 


ELEGTRIG MOTORS, sy" a 


Machine Tools, Cranes, Elevators, Pumps, 


ylation of 


& 00. 


For instal- 





VERITABLE 
NICHOLSON’ 





INSIDE CHUCK! 


Expanding manitels. 










/ = hw — 
Set of 9 Mandrels 






“W.H. NICHOLSON & CO., 





Takes from 1 in. to 7 ins. 





WILKES-BARRE, PA. 





GASTIN 


FROM 1-4 TO 15,000 LBS, 

True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable Gas iron forgings in any position or 
for any service whateve 

60,000 CRANK SHAFTS and 50, 000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 


WEIGHT. 


at Seg CASTINGS of every description. 


Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office 407 Library St., Philadelphia, Pa, 





FINISHED 
HEXAGON 


NUTS 


OUR CLAIMS: 

Made from best Stock. 

Practically true to Gauge. 

™ Perfect Hexagon for close-fit- 
ting Wrenches. 

Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices, Etc., to 


MRUM BROS. MACHINE CD, Manufactures 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St., Finsbury, London, Rentana: 








WHAT DO YOU WISH TO BUY? 
We will furnish, without cost, Catalogues and Price. Lists o1 
all the leading Louses inthe U. 8. who deal in the article you 


want: OSGOOD & WILLEY CO. 
PoTT*¥R BUILDING, NEw YORK CITY. 





Ross dari. Friction Batt Bearing Coutar. 

A new Patent Application of 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses Lathe and 








all end thrust of Horizontal 
Shatts in Machinery. 95 per 
cent. of the friction overcome 
Mai, by this device Full satisfac- 
Mm tion guaranteed 


JOSIAH ROSS, 


1469 

‘ Niagara 
) Street, 
|! — 





ADIESTASLE 







BLADED REAM 


IN STOCK AND TO ORDER. 


Special Machinery and Tools. 


ERS 





When worn, Blades can be removed, reground, and readjusted 
to retain the original cutting diameter. 


R. D. NUTTALL & C0., 


Allegheny, Pa. 
MANUFACTURERS OF 
Gear Cutting to Order. 








BELT DRESSING 


LEATH ER PR ESERVATIVE. 


Warranted to Give Satisfaction. 








It absolutely prevents a belt from slipping. Thor- 
ougmy preserves the leather, and protects the elasticity 

f the belt. 

It will pay you to send for an interesting circular on 
the subject. 


jos. Dixon Crucible Co., 
JERSEY CITY, N. J. 


COILS & BENDS 


—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 





THIS CHUCK 


GEARED SCHOLL 


— is spent KG OT a 
= a OF ITS KIND AND IS 


THE BEST 3 JAW positive ve, OT A 


NL pos0s r2om Oro ¢ INC Pace’ Ba 
N02 r0.0g FROIMG #70 eIN ahice® 


huck| 30 
IG CHUCK 


MADE. ve fe 
FORNEW pescriPT™: ie 


«CUSHMAN GUCKG 


HARTFORD. CONN. 








“7 


CONCENTRIC, 


REVERSIBLE! 


INDEPENDENT, 


UNIVERSAL, 


ECCENTRIC, 


Court and Union Sts. 





HE SWEETLAND CHUCK” 


With New Patent HReversible Jaws. 


DURABLE, 
BEST. 


STRONGEST, 


SIMPLEST, 
ACCURATE, 


IMITATED BUT NEVER EQUALED! 


Manufactured by THE HOGGSON & PETTIS MFG. CO., 


(ESTABLISHED 1849.) 


NEW HAVEN, CT. 





CHAMPION SCROLL GHUGKS. 


In 5 sizes, for foot Lathes and all classes of light 
work, Adopted as standard and kept in stock by 
the largest firms malas epee machinery. For sale 
at all supply stores. for our Champion Chuck, 


THE D.E.WHITON MACHINE CO. 
5 OAK ST., NEW LONDON, CONN. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


[.) J.E.LONERGAN&CO. 
A. ely 211 Race &t., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
* Reliable’? Steam 
Trap. 

1888 Catalogue 
free on application. 








ENGRAVER on Woon 





‘$3 ANN ST.+ NEWYORK: 


ALUMINUM 
$1.50 


PER POUND. 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA. 


Uffer Aluminum, guaranteed to be equal 
in purity to the best in the market, at 
$1.50 per pound, in ingots. Aluminum 
sheet, wire and castings at lowest market 
prices, Correspondence solicited. 





















HYDRAULIC (MACHINERY 


















82 River Street, NEW HAVEN, CONN. 





JACKS, VALVES, 
FITTINGS, PACKINGS, 


ACCUMULATORS, ff 
Watson & Stillman, Mfrs, & 
Hydraulic Serew Punch. 204, 206, 208 and 210 E, 43d St., NEW YORK. Me 


PRESSES, PUMPS, PUNCHES, 
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EDISON GENERAL ELECTRIC 6O., 






IRC & INCANDESCENT LIGHTING, 


FOR SHOPS, MILLS AND FACTORIES. 
MOTORS ror POWER 


As applied to Elevators, Traveling 
Cranes, Hoists, Lathes, Drills, 
Ventilating Fans, Etc. 





WRITE FOR DESCRIPTIVE PAMPHLETS AND PRICES. 





MAIN DISTRICT OFFICES: 


Canadian District, Bank of Commerce Building, Toronto,Can. 

Central District, Rialto Building, Chicago, Il 

2 astern District, Edison Building, Broad Street, New York. 
Jew England District, 38 Pear! St., Boston, Mas 

Pacific Coast District, Edison Building, 112 “Bush St., San 

Francisco, 

Pacific ceive at District, Fleise oer Daeg. Portland, Ore. 

Rocky Mountain District, Masonic Building, Denver, Col 

Southern District, Gould Building, 10 DeCatur 8t., Atlanta, Ga. 





a a A a ae 


su! 
24 FFINBLEIGHTON® SYRACUSE,N.Y 
ik 


Li: a tbtliibtwbitite 
MACHINISTS’ SCALES, 











PATENT END GRADUATION. 


We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





THE IX L. DRAWING STAND 


| 

| 

PATENTED: 

With or without board. 


The best and most convenient Draw- 
ing Table in the world 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 





HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Engine Lathes, 


Mass. 
Pattern Makers’ 





Metal Planers, 
Upright Drills, 
Shapers, 
Milling 
Machines, 
Screw Machines 
Gear Cutting 
Machines, 
Boring Mills, | 
Chucking Lathes, 








 Flather 26 Inch Planer. 


Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers, 
Steam Hammers, 
Helve Hammers, 
Bolt Cutters, 

Bolt Headers, 
Nut Tappers 





Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 








AMERICAN GAS FURNACE cO., 


DESIGNERS AND MANUFACTURERS 


GAD BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanica| 
operation requiring high, even and controllable 
temperature. 


No. 80 Nassau Sr., New Yorx. 
R. KING MFG. Co., 








A. 


ERIE, 11th and 1 2th Streets, JERSEY CITY, N. J. 
me CASTINGS Rie: 
AND OR 
LICHT BRASS. 


Mrrs or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. oid@te,  GORRESPONDENCE INVITED. 
HURLBUT’S / Patent Cut- 






















ff cr dom 
i” — Centering 
4 - Machine. 
Established 1845, Sizes 2’, 3’’,4”,5”,6 







MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 


B.. Chas. Churchill & Co., Ltd, 
Agents, 21 Cross St., London, 
England 


KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Key-Making Machines. 


Giant Key-Soaler Co. 


April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for guene. and 
> effective work. DAVI & 
* COWGILL_ IRON WORKS. 
Umaha, Neb. 


| BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


Bl MACHINE TOOLS 


Manufactured by 


LATHE &MORSE TOOLCO., 


Worcester, Mass., U. 8. A. 





— Send for 
Circular. 


SEND FOR CATALOGUE D. 














J. E. SNYDER, 


Worcester, Mass. 









MANUFACTURER OF 


FIRST-CLASS =i 


UPRIGHT DRILLS, 


In the following sizes: 
a*, 32". 25", 26", 28", 
30", 32”, 34” & 36”. 

Send for cuts and 
prices before you 
a AY) buy. 

P. 8.—Sixty drills 
running in one 
works. 





STEVENS PATENT 
COMBINATION GAUCE. No. 58 


Scratch and Depth Gauge combined. 
The cut shows this used as a Depth 
Gauge. Can also be used as a Suriace 
or Scratch Gauge, 
Price, per pair .............. $2.00 
Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists’ Tools. 
G2” Illustrated catalogue free. 
onnEY. ENS ARMS & TOOL CO,, 
» Box 231, Chicopee Falls, Mass. 












J. 
P.O 
























iy LODGE DAVIS x 
— Ne 
Mm CINCINNATI. 0 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, and 36 inch Wide.~ 
DESIGNED FOR EXTRA HEAVY DUTY. 


ENGINE LATHES, IRON PLANERS, RADIAL DRILLS, 

TURRET LATHES, IRON SHAPERS, DRILL PRESSES, 

PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 
CHUCKING LATHES, SCREW MACHINES, POST DRILLS. 


THE LODGE & DAVIS MACHINE TOOL CO, 


WORKS: CINCINNATI, OHIO. 


NEW YORE HOUSE, CHICAGO HOUSE ST. LOUIS HOUSE, PITTSBURGH HOUSE, 


64 Cortlandt St. 688 70S. Canal St, 823N. 2dSt. Market & Water Sts. 


Sole Agent for Great Britain, 
ALFRED HERBERT, 
Coventry, England. 


























General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 
All Planers reversed from both sides. 





(See Advertisement on page 












20.) 

















JUNE 25, 1891] 


AMERICAN 


MACHINIST 


17 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 


New Bedford, 
MASS. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 


DRILL GRINDING MACHINES, MILLING C 


UTTERS AND SPECIAL TOOLS TO ORDER. 





F. £E. RE ED & CO. 
| Worcester, Mass. 





a 
ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 





FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 














PRENTICE BROS., ” 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
20in.swing. Largest Va- 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 








cS” IMMEDIATE DELIVERY. 


18” and 18” Crank t SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 











BARNES’ 
New Friction Disk Drill. 
FOR LIGHT WORK. 
Has these Great Advantages: 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range—a won- 
d-rful economy in time and great saving in drill 
breakage. Send for catalogue. 
W. F. & JNO. BARNES CO., 
1995 Ruby St., Rockford, Il, 


Pat. ata POWER MACHINERY 


I feel so highly pleased with 
yourVelocipedeF oot Pow- 
er with seat, that Iwish 










to add my testimony 
to its superiority. Idid 
not expect to like at 


= locipede P owerl would 

have not hing aa. It sogreatly lessens the fatigue 
of using foot power, in tact, i¢ may be said to be 
= almost without fatigue, and is a steadier motion, 
om I only wish Ihad known of it sooner. Sgnp ror 
CataLosur. W. F & J, BARNES CO.1995 Ruby St.,Rookford, Dl, 





NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


2 BY 24 TURN TABLE TURRET 
we E. 










JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 


L. W. POND MACHINE co. 


Manufacturers of and Dealers in 


Iron Working Machinery. 





PLANERS A 
SPECIALTY. 
152 
Union St., 
WORCESTER, 
MASS. 





Complete Universal! 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


~ KEMPSMITH 
Machine Too! Co, 








“7a yr MILWAUEEE, WIS. 





BOWSHER’S BALANCING WAY. 

j 3 Sizes For bench and 
and floor use. 

Styles. 








a Style. “ 
Anewidea. Atime saver. A tool to take the place of the 
devices in present use for balancing pulleve, armatures, cut 
ter heads and rotary parts of machinery in general. Sub 
stantial. Accurate. Send for circular. 
N. P. BOWSHER, SOUTH BEND, IND. 
Manufacturer of Specialties in Wood and Metal. 





bead ‘MACHINE WORKS. 


MANUFACTURERS 





FOX & TURRET 
LATHES 
A SPECIALTY. 


| 
WATERFORD, 
N. Y.- 





SHARP TooLs—GooD WorRK. 


THIS 


Universal 
Cutter 


AND 
Reamer Grinder 


will grind all kinds 
of cutters and 
reamers up to 8” 
diam. without the 
use of special at- 
tachments. 
SIMPLE, 

ACCURATE, 

RAPID. 
Price, $150. 

Write for Catalogue. 
ADDRESS 


THE 
CINCINNATI 

MILLING 
MACHINE CO., 


sacein.om Cincinnatt, 0. 


ce DEFIANCE MACHINE wees, 
i DEFIANCE, OHIO US. 



















1860. 


BUILDERS OF 
Wood os Machinery 
FOR 

HUB, 
SPOKE, 
WHEEL, 
WAGON, 
CARRIAGE, 
BENDING, 
& BARREL- 

OOP FAC- 

ORIES. 


Catalogues 
Free. 


BOYNTON & amare" || 


og chet MASS. 


‘fiteet Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Ltd, Agents, 
21 Cross St., Finsbury, London, England. 


~ ‘Wheel Boxing ‘aeie, 7 








D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE * X. ie MARK; 


PIPE CUTTING & namnaah MACHINE, 





None genuine without our 


Trade-Mark and Name ‘ 

Steam and Gas Fitters’ Hand Tools.).Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 
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PATENT FRICTION SHAPER. 
















’ P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





FOR 
Light Belts, 


JOHN ROYLE & SONS, 


PATERSON, N, J. 


17 INCH STROKE. 
Double racks allow- 
ing shaft 24% to pass 
through base. Adjust 
able table for taper 

{ ey work, swivel jaw vise, 
+ END feed adjust: ible while 
running, driven’ by 
hardened steel worm 
in etree yhor bronze 

wheel 


Weig rht, 1300 lbs. 
Write for Prices. 


1.0, Wright & Sons, 


69 & 71 CEORCE ST., BROOKLYN, E.D.,N.Y. 


Price $8 BARKER'S 













a. Gna IMPROVED 
NO BELT. ¢ F CENTER GRINDING 
Machize MACHINE. 


Manufactured by 
Wm. Barner & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 





Universal 2Plain Grinding Machines, 


Work and traverse in- 
4 SIZES. stantly varied to any 
, speed bet ween ex- 
tremes. Re- 
versingpoints 
varied b 
hand. Pivote 
table simultane- 
ously clamped at 
ane 4 ends by 
hand, has no slot 
or screws on its 
end; easy to keep 
: clean; is gradu- 
ated in 44 degrees 
oe) in taper in inches per foot. 


Manufacturers, 
LANDIS BROS, Waynenv 










4\—— 





FOR HAND OR POWER. 


RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








Pipe Cutting & Threading Machinery, 


CURTIS & CURTIS, 
66 CARDEN ST »BRIOCEPORT, CONN 





NEW SHOP. 





AMPLE ROOM. 


WwW. 





PERFECT EQUIPMENT. 
NO MAKESHIFTS. 








PERFECT LIGHT, 
EASILY REACHED. 





HOBOKE 





FORBES 
Cco., 


D.  FINETOOL 


AND 


MACHINE 
WORK. 


N, N. J. 


CONTRACT, 


DAYS’ WORE. 


Ti STREET, 
AND 


HUDSOX, 
HOBOKEN. 


JOB, 


OR 





‘Eclipse’ Hand Pipe- Cutting Machines 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion. Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. 

—— 


“ECLIPSE” Nos. 2 ana 3. 
These are powerful and most 
efficient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
tasily cut off and thread b-inch pipe. 
No. 2 Cuts and Screws 24% to gin. 
No. 2% to0 in. 
It will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
[Mention this paper.) Philadel, shia. 





“ “ “ 





H.B. BROWN & CO., 








AS We also build Power Machines. 


EAST HAMPTON, CT. 






qj 


BORING AND TURNING MILLS, 


wr. 


i > 


~ = 


{ 


4, 5 and 6 Ft. SWING. 





H. BICKFORD, 
LAKE VILLACE, N. H. 





PISTON THROW INDICATOR. 


We have recently made arrangements to 
control and manufacture a Cheap and simple 
PISTON THROW INDICATOR 
for railroad cars, invented by Mr. Frank 
fobinson, Master Mechanic of the Maine 


Central R.R., upon which road it tas been 
used for some time, with entire satisfaction. 
It is simple, and cannot get out of order. 
The price is $4 net. We should be pleased 
to send one on trial to any railroad, 


MASON REGULATOR CO., 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 


power. 


Improved Self-Adjustin 
Self-Acting Injector of 1887. 


Injector of 1876. 
‘ixed=Nozzle Auto= 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





The LONG & oe Co., 


HAMILTON, 
OHIO. 





Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, , 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 
POWER CUSHIONED HAMMER. 
Send for New Catalogue. 





Horizontal Punch. 





THE OPEN SIDE 


RON PLANERS, 


GUARANTEED 


Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 


ANY OTHER METAL PLANING TOOL 


Sizes 30” to 120’ by any length. 


DETRICK & HARVEY MACHINE CO., Manufacturers, 


Write for prices and detailed information. 


BALTIMORE, MD 





NEW PATENT 


CENTER 
RHYMER 


For Finding and Correcting 
the Center of 


SHAFTS, 
SPINDLES, 


CUDCEONS, ETC. 





James Hunter Machine Co. 
MASS. 


NORTH ADAMS, 















Fer High. 
Speed Milling, 


An indispen- 
sable Tool in 
any well ap- 
pointed ma- 
chine shop. 


 Speads from 240 
to 10,000 revs. 





: Send for ny ee 
MANUFACTURED BY 


JOHN BECKER MANF’G CO., 


157 PEARL ST., BOSTON. 








tT? 


olan 
FFE SE 

NEW YORK. Reo 
FACTORY, HOBOKEN, N. J. 


Manufacturers of 


Drawing Materials, Etc., AL 


Superior Swiss Drawing Povo 
-ments, Extra and Best Quality, — 
German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue 
Process Bapers, Scales, Triangles, T-§ Squares, Drawing Boards, 
Standard Profile, and Cross-section Papers. 


Catalogue to professional people on application. 





| 
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AND RAPID DRILLING. 





1, 2,3, 4 or more Spindles, Sensi- 
ite or ‘Automatic Fee ed. 
» drill from 0 to 1-2 ineh holes. 
The Latest and Best; most con- 
venient, sensitive and durable Drill 
* yuo market. 


lave soianced Spindles and Bal- 
an ed Table: 
Write ty prices and description, 
or for Special Machinery. 


THE NORTON & JONES 


MachineTool Works, 
PLAINVILLE, CONN. 


Manufacturers of Machine Tools 
and Special Machinery. 












EAGLE 
ANVIL 


“33 WORKS, 
Trenton, N. J. 


SS 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 

Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rante and 
lower price. 











FRISBIE FRICTION 


PULLEYS.» CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 


BEMENT, MILES & C6., 


PHIL Se ae IA, PA., 
BUILDERS OF 


'METAL-WORKING MACHINE TOOLS, 


AILROAD SHOPS 
LOCOMOTIVE AND CAR. BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDG 
WORKS, ETC. 


THE HILLES & JONES CO., WILMINGTON, DEL, 


MANUFACTURERS OF 
‘ea Boiler Makers, Bridge Builders, Ship Builders, Rail- 
road Shops, Locomotive and Car Builders, etc. 
















Improved 
Boiler Plate 
Planer, 





Eight Sizes, 





= §’x20’ length 
of cut. 








WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 


ASME MACHINERY CO. 
CLEVELAND. OHIO, 
ACME BOLT & RIVET HEADERS, 









Manufacturers of 





PAT. DEC. 


Acme Single & Double Automatic BOLT CUTTERS. 5, 1882. 
Cutting from 1-8 in. to 6 in. diameter. _ a pe _ 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 











aaa 
: a 


SATA DRILLS. 























RADIAL DRILLS 


For Machine Shop Use. 
Special Radials for Bridge Builders. 


Box’s Double Screw Hoist, 


The Moore & White C0, 


16th St. & Lehigh Ave. 
gr Pa. 







The ‘‘ Pc & White ’’ 
. . 600 Ibs. to 20 Tons 
Friction Clutches Capacity. carried "in 
AND 


Full line of Cranes usu- 
ally in course of erection, 
from the small —— 
track and trolley to 


Cut-Off Couplings, 


Send for Circulars. 


— CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
) pitch of interchangeable gear 
wheels from 15 teeth to a rack in- 
clusive. 

For circular and prices, address 


R. M. CLOUGH, 
23 TOLLAND, CONN, 


ABSOLUTELY DRY STEAM 
CAN BE SECURED BY USING 


— Line Centrifugal nei. 





ton Traveling and Jib 
Cranes. 


Photos and Cuts 
on Application, 


Alfred Box & Co., 


Front,Poplar & Canal sts., 
Philadelphia, Pa. 


[ACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 






































per Annum. 
SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PBEVENTS 
DRIPPING AND SPATTERING. 


A POSITIVE FORCE FE ED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
\ lubrication of machine Works 
} equally well in every possib e position, 


Lackawanna Lubricating Co,.. 


41 Coal Exchange, Scranton, Pa. 






In use on steam mains 200 to 
800 feet in length. Also on Old 
yoicey. Stonington, Ward’s, 





nies Vener Towing and 
ob ea ts GATALOGUE OF TOOLS 
JOSEPH DE RYCKE, we W 
145 Broadway & 86 Liberty St., Tae 
NEW YORK. 


Chas. A. Strelinger & Co.,“V¢° Detroit, Mich. 








DRY STEN 


HALENGING 
Simpson's Centrifugal 


Separator and Trap. 


For Supplying Clean and Dry Steam 
ngines, Dry Houses, etc. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or B, as con- 
venience may require ; also used i 
conveying steam long distances. for 

Steam Hammers, Dry Houses, Wa- 
ter G as Generators, and for al! pur- 
poses where Dry Steam is necessary 


KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Buttonwood Streets, Pb’ladelphia, 


Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 









THE GOUBERT MFG. C0. 


32 CORTLANDT ST. NEW YORK. 
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In Use, Over 2,500. 


— | TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES | 3 33 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
> anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
= Steam Engine Construction and performance, free by 


— mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES IGENTS - WwW L. SIMPSON. . 10 TELEPHONE BUILDING.) N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
5 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland. ani Virginia 






















’ TWANUFACTURERS 
_OF IMPROVED ci 











VARIETy 
7 FULL y 


Tontracrs [omecere POwER@a 


TAKEN FOR 





FRIGK GOMPANY, Builders 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 





rT OTe ne, Rane on C rl|I 
OfISS 
Engines 


33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 

of the highest type and in 

all sizes are made by 


New York Agency,18 Vesey St. 
35,000 SOLD. 

Tue Lane & Boptey Co., 

CINCINNATI, O. 


FLEXIBLE METALLIC FILLET 


FOR USE WITH 
COAL GAS, 

For PatTERN MAKERs. 8 Sizes. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


NATURAL GAS, 
ATKINSON CYCLE GAS ENGINE. 


PRODUCER GAS, 
_Qmnig §=—«OR GASOLINE. 

Four strokes of piston in one revolution of crank-shaft, 

expanding the charge to more than the original volume, 


~ COMBINED 

a “OTTO' GAS ENGINES AND PUMPS, 
Consume 25 to 75 Per Cent. Less Gas than ANY 
1 

driving out aii the products of combustion, and giving a 

working stroke at every revolution and in half the time 

couaeel by any otherengine. Send for Illustrated Circular 


other Gas Engine doing the same work. 
HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, PHILADELPHIA, PA. 


GAOOLINE ENGINES 


SMALL, BUT HUSTLERS. 
A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 


Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO 


MACHINE TOOLS 


Kngine Lathe, 13 in.x6 ft., 
12 in.x6 ft., 
2 15 in. x6 ft., 
18 in.xs ft.. 
14 in.x6 ft.. 
16 in x6-« ft., 
18 in.x8 ft., 
2in.xi2ft, 
14 in. x6 ft., 
16 in. x6 ft., 
18 in.x6-8-10 ft., 
20 in.x8-10-14 ft., 
24 in.x12-14 ft., 
28 in.x12-16 ft., 
32 in.x18 ft., 
- 38 in.x16 ft., 
U or Boring and Turning Mill, 39 in. swing. 
Pianer, 24 in.x6 ft., Powell Planer Co 
30 in.x10 ft., 
36 in x12 ft., 
2% in.x5 ft., 
30 in.x8 ft., 
48 in.xl1 ft., Burns & Co 
24 = x6 ft., Fitchburg, new pattern 
24 in.xé6 ft., Eutno & Morse 
Drill, Sensitive, Slate Mch. Co., 2d hand 
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DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention of 
this Journal, by 


c.S. WOOLMAN, 


116 Fulton Street, 
NEW YORK. 






















Ames Mfg. Co 
Prentice Bros 


Fitchburg, Plain & Taper 
Hendey, Plain & Taper 


Plain & Taper 
Standard Pattern 


Ww: alte ‘rs 2d hi an¢ nd 





1-3-4 spindles, 





2nd hand, good order 


3 spindle, 
Prentice Bros 


* 20in. swing, 
“ 625 28-32 in complete 
Radial Drill, 3 ft. arm, ne Ww pattern. 
— e in. “Trav. Head, 
24-30 in. Crank Motion, new pattern 
24 in Friction, 
Milling Mac hine s, U niversal Improved Pattern. 
L incoln patte rn, Garvin 2d ham d 
2d hand, low price 
Brown & Sheree, wire feed, 2d han fj 
Niles Tool Works, 1 7-8 in. hole, with feeds 
and large assortme nt of tools, good order 
Brass Lathes, Fox, Monitors, all sizes. 
Pipe Mac hine, cuts 6 in pipe, Morris & Tasker, 2d hand. 
Profiling Mac hine, 2 2 spindles, Lincoln’s make 
Horizontal Boring Machine, 66 in, swing for heavy w« ak, 
order 


Emery and Corundum Wheels 


FOR ALL PURPOSES. 






Fitchburg 


Hendey 


“ 
Screw eile 
“ “ 


We make 4 differ- 
ent processes 
teed to give satisfac- 


Write for Catalogue. 


Horizontal Boring Machine, modern style, 40 in. Ei mj 


good as new 


Large assortment of other Tools. Send for 


Complete List. 
68 Cortlandt st, 7-%-™McCABEB, 
NEW YORK. 
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tion. 


SPRINGFIELD EMERY WHEEL MFG, CO., 
BRIDGEPORT, CONN. 
CHICAGO BRANCH: 70 South Canal Street. 


Wheels grinding wet a specialty. 
E.P. Butcaro, Prop’r. 


BripGEPoRT, CONN. 


BorING AND TuRNING MILLs, 


* Suocessor 0 E. P,. BULLARD’S 


New York Machinery Warerooms 


INE 


BRIDGEPORT MACHINE TOOL Works, 











LATHES, 
Turret MACHINES. 


| COMPOUND ENGINES, 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. @ 


Send for Special Circular. 


SOUTHWARK FOUNDRY & WAGHINE a PHILADELPHIA, PA. 











ry GENUINE “CORLISS.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE. 


ALSO BUILDERS OF 
Reversing Engines, 


Blowing Engines, 
Centrifugal Pumps, 


Hydraulic Cranes, 


Accumulators, Boilers, Tanks, etc. 





u Engines 


PROSPECTING, 


= pa FRICTION 
=. H&ISTS, 


} . = MINING MACHINERY 
M.@ BULLOCK MANF'G. CO. .. CHICAGO, U.S.A. 


ce CORLISS ENCINES| 


NON-CONDENSING BEST MATERIAL. | 
Triple and Quadruple EFFICIENCY 
Expansion. GUARANTEED, | 
Horizontal or Vertical. 
Superior Design, Work- 


manship and Finish. 
Mifflin and Meadow Streets, 


PHILADELPHIA ENGINEERING WORKS, ‘tae PHILADELPHIA, PA. 
SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Cor 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 














ae | 
Catalogues Mailed | 
on Application. 





















































| ACHINER 


For Reducing and Pointing Wire, 


ESPECiLY ADAPTED TO POINTING WIRE 
| ODS AND WIRE FOR DRAWING. 
|] For Ps or Information, address the 


Manufacturer, 
Bevel Gears cut theoret- 


§. W. GOODYEAR, Waterbury, Ct. | Geame ont te 
THE BALL & _ SCO MEENT 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL. 
SIMPLE ENGINES, ELECTRIC LIGHTING PLANTS, 
ELECTRIC RAILWAY PLANTS, 
MANUFACTURING PLANTS, 















for 
TRIPLE EXPANSION ENGINES, 


And all Purposes requiring close regulation and economy. 


Works, Elizabeth, N. J. 


Office, 15 Cortlandt St., N.Y. 


















20 


AMERICAN MACHINIST 





[JuNE 25, 1891 














BROWN & SHARPE MFG. CO., 


pad PROVIDENCE, R. I. U. S. A. 









RECENT 
a 


_ MILLING MACHINES. 
MILLING GUTTERS. 
SPECIAL FORMED CUTTERS. 


CATALOGUE MAILED ON APPLICATION. 


» S. A. SMITH, 


Western Representative, 


23 SO. CANAL ST., CHICAGO, ILL. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE 1QOLS. 
SCREW MACHINES. 


For making all kinds of Set 
‘a. Screws, Tap Screws and Studs. 

Will do the work of three or 
four small lathes and turn it out 
in better shape. Send for spe- 
cial catalogue fully describing 
machines and illustrating sam- 
ples of work done. 
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No. 3 SCREW MACHINE. 


Machine Shops of all kinds equipped complete. Corre- 
spondence solicited. 
NEW YORK, PHILADELPHIA, CHICAGO, PITTSBURGH, 


13@ & 138 LIBERTY ST, 705 ARCH ST. PHENIX BLOG, LEWIS BLOCK, 











THE YALE & TOWNE MFG CO. 
STAMFORD CONN 
NEW YORK CHIGAGO PHILA.BOSTON 


REP NY eS 


“Here is a valve just as good as the Genuine Jenkins Bros. and costs you iess money.” 








This is the war cry of the imitators and their friends. In answer to this c ry we will drag 
out our old hundred ton gun—which never fails to clear the field—and here is the SHOT. 


A FAIR OFFER. 
If you will put a Jenkins Bros. Valve on the WORST PLACE YOU CAN FIND, where you 


cannot keep other valves tight, and if it is not Perfectly Tight or does not hold Steam, Oils, 
Acids, Water or Other Fluids Longer Than Any Other Valve, you may return it and your 


money will be refunded. JENKINS BROS., New York, Philadelphia, Boston & Chicago. 
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Zo | No Charge for Extra Attachments. — 
Or Me ci Write for large cuts with full descriptions, #.—— == 
Zz jot a - : —_ == 
-_ Rear View—showing General Design of Taper Attach= __ —=s 
li —_— ment as furnished with all Standard Lathes. > —— 





THE LODGE & DAVIS MACHINE 


ee" See Advertisement, page 16. 


LINE OF ‘TAPPING MACHINES. 


v6.0 


TOOL “0. 





OUR 
TAPPING MACHINES 


Nos.O a3 
VeRtTicaL. 








THE GARVIN MACHINE Coy PANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c, 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL IPS BRANCHES. 


THE oe & WHITNEY CO. 


> EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines, 


RACK AND GEAR CUTTING MACHINEs, 
em. KNURLING TOOLS, rrres 702 . SPUR WHEELS, 


THE TEETH OF 
WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 



















THE BILLINGS & SPENCER 00, Hartford, Conn, 


Belt — Machinists’ Tools, 
bight Sizes, Sewing Machine 
Bight Inch Shuttles | 


TO 


Thirty- Six Inch. Circular. 


DROP-FORGINGS OF EVERY DESCRIPTION. 
London House: CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, E. C., England. 


Wares Mastin Tools) MANNING, MARWELL & MOORE, 


ies. Pi and Dealers in all kinds of 


mwcncsts’ TOOLS AND SUPPLIES, 


MACHINISTS” MACHINISTS’ 
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The Celebrated ; 
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GEO. W. FIFIELD. 








farsa Machines J. M. ALLEN, Preswenr. 
and 20 j In. Drills Wm. B. FRANKLIN, VICE-PRESIDENT. 
A SPECIALTY. F. B. ALLEN, SEconp V1cE-PRESIDENT. 


SEND FOR LIST OF 


New and Second-Hend 


Lathes, Planers, Drills, 
or anything in Machinists’ 
-— Tools or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


LANERS SPUR GEARED 


AND 
MANUFACTURED BY 


SPIRAL GEARED. 
The C. A. GRAY CO., 


_ 479 Sycamore St., CINCINNATI, 0. 


J. B. PIERCE, SEcrREtTARY & TREASURER. 





GEAR WHEELS and GEAR CUTTING 
of every description, all sorts, all sizes, ready made, 
made to order. Send for catalogue. Send for esti- 
mates. Send $1.50 for new Treatise on Gears. 


CEORCE B. CRANT, LEXINCTON, MASS, 







































"SHENDEY MACHINE qeeqcorr cry 
Manuract¥8e" oF 


SEND For 


OuR Cataco a 





j | 25” Pillar Shaper. 


MACHINE TOC 





Manufacturer 
—of— 





BV.M.CARPENTER ‘Been iitiiiiititiin 


PAW TUCKET.R. I. 








Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK. 
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